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1 Introduction
1.1 Overview
The broad purpose of this thesis is to contribute to the literature that em-
pirically assesses achievements in multidimensional well-being. Well-being is
a concept or abstraction used to refer to whatever is assessed in an evalua-
tion of a person’s life situation or ‘being’. In short, it is a description of the
state of individuals’ life situation (Gasper, 2002). Along with well-being, the
most common descriptions can include the quality of life, living standards,
and human development. Other descriptions include welfare, social welfare,
well-living, utility, life satisfaction, prosperity, needs fulﬁlment, development,
empowerment, capability expansion, poverty, human poverty, and more re-
cently, happiness. Some have distinct meanings but there is usually a high
degree of overlap in underlying meanings. Individual studies tend to adapt a
particular term; other studies use diﬀerent terms interchangeably. Easterlin
(2001), for example, goes so far as to as to explicitly equate happiness with
subjective well-being, satisfaction, utility, well-being, and welfare. Similarly,
McGillivray (2005) equates human well-being with ‘quality of human life’, ‘hu-
man development’, and ‘basic needs fulﬁlment’.
1
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Not everyone is in agreement with this practice, however. Alkire (2002) ar-
gues that although there is no dearth of ‘lists’ of well-being, values and human
needs, authors have developed their lists in response to diﬀerent questions,
hence the items on the lists represent diﬀerent philosophical kinds of things.
“It would not be adequate simply to sort the lexical word-items
into categories, then, because such an exercise, apart from being
impossible because the same words are diﬀerently deﬁned in diﬀer-
ent lists, would misrepresent the underlying project of each author”
(Alkire 2002: 181)
Alkire’s point is a valid one. One must be careful about what concepts are
grouped together. For the purpose of this thesis, however, well-being is treated
as being synonymous with concepts such as, the quality of life, human devel-
opment, basic needs fulﬁlment, and life satisfaction.
Over the years, a number of composite multidimensional indices have been
created that seek to measure country level achievements in well-being such
as the Level-of-Living index, the Physical Quality of Life Index, and the Hu-
man Development Index (HDI). With these indices there is also some potential
causes for concern. Høyland et al. (2012) notes that international rankings can
be ‘popular, but dangerous’ as their appeal lies in their simplicity. Whenever
the scores of international index rankings are taken literally, the indexes may
be poor guides for policies, as each link between indicators and scores are noisy
and uncertain, but presented as certain. The belief in accuracy in the presence
of inaccuracy may lead to a shift in focus among reformers from what re-
Chapter 1. Introduction 3
ally counts to what the makers of these rankings count. This is what has been
described as the tyranny of international index rankings (Høyland et al., 2012).
With regard to international composite indices, the main focus of this the-
sis will be placed on the UNDP Human Development Index (HDI), as it is
the most well known and widely used. The HDI contains three components
representing achievement in health, education and income. This chapter is
structured as follows. Section 1.2 discusses the motivation behind examining
multidimensional indices. Section 1.3 breaks down the three primary research
questions that this thesis is focused on analysing. Section 1.4 outlines the lay-
out and contributions of this thesis.
1.2 Motivation
Early well-being conceptualisations were utilitarian, often reducing well-
being to well-feeling, and further reducing it to the scalar of unitary pleasure
or utility (Gasper, 2004). It subsequently became more common, and arguably
more appropriate, to treat well-being as a multidimensional concept.
Attempts to measure well-being achievement have largely followed devel-
opments in the conceptualisations of well-being. These include attempts to
measure this achievement at the level of nations, often using national averages
of chosen variables. Early attempts to assess these achievements dating back
to the 1940s relied on some measure of national income per capita. This is
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consistent with the utilitarian conceptualisation of well-being. Higher income
allows for higher consumption and this provides utility. Income was thus the
metric that conveyed utility. These attempts were also consistent with the
national economic strategies that sought to maximise growth of income per
capita with some correction for externalities and distribution (Alkire, 2002).
Prior to the creation of multidimensional well-being indices, it was widely
accepted that GDP per capita was the best indicator available for measuring
well-being. The interpretation was simple: if GDP per capita of a country
increased from one year to the next, it was believed that its people were bet-
ter oﬀ. Conversely, if GDP per capita fell, it was believed that these people
were worse oﬀ since they would not be able to consume as many goods and
services as before. This corresponds to a utilitarian concept of well-being
which reduces well-being to well-feeling (typically seen as pleasure), and fur-
ther reduced well-feeling to a scalar (unitary pleasure, ‘utility’) (Gasper, 2004).
Worth mentioning, however, is the fact that statistical data for GDP per capita
are far more accessible than any other potential well-being indicator (i.e., its
country coverage is relatively very large), and thus contributed to the decision
for scholars and policymakers alike to use GDP per capita.
Limitations of income per capita as an indicator of human well-being are well
known. If we accept that well-being is multidimensional, then, at best, income
captures only one of its many dimensions. It might well be correlated with
other measures - but even then, one would realistically expect that it cannot
fully capture the essence of various well-being conceptualisations (McGillivray,
Chapter 1. Introduction 5
2005). Sen (1985) points out that the use of income per capita reduced well-
being to being ‘well-oﬀ’, or to having too much. What was important to Sen
was not the level of income per capita per se but how income is used and
what it ﬁnances. Will expenditure of tobacco, gambling, narcotics and alcohol
necessarily increase well-being at all levels of expenditure? (Sen, 1985)
One of the research questions that this thesis will look at is what happens
if the income component of the HDI is replaced with a variable indicating
wealth? Wealth may be measured in nominal or real values, that is, in money
value as of a given date or adjusted to net out the price changes. The assets
include those that are tangible and ﬁnancial. Measurable wealth typically ex-
cludes intangible or non-marketable assets such as human capital and social
capital. Household wealth is an important factor for a number of reasons.
First, it provides a means of raising long-term consumption, either directly
by dissaving, or indirectly via the income stream of investment returns to as-
sets. Second, by enabling consumption smoothing, ownership of wealth helps
to insulate households against adverse events, especially those that lead to a
reduction in income, such as ill health, unemployment, or simply growing old.
Wealth is less evenly distributed income. It can be argued, therefore, that
wealth better captures the diversity of achieved well-being among countries.
This will be discussed further in Chapter 3.
Another area of research in this thesis, and indeed a relatively new topic
of discussion in multidimensional well-being measurement is self-assessed life
satisfaction or happiness. There has not really been any consensus as to what
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happiness is. It means diﬀerent things to diﬀerent people. Some people dis-
agree about happiness being the ultimate goal of human life; they see it as just
one component for having a good life. There has considerable theoretical work
that equates well-being with life satisfaction (Diener, 2000). Many measures
have emerged from this work. These measures are considered subjective on
the grounds that individuals are required to provide self-assessments of their
satisfaction with various aspects of their lives. This contrasts to the so-called
objective measures of well-being such as income and achievements in health
and education.
Easterlin (1995) notes a study in the USA showed that, despite GDP per
capita rising steadily over time, self-reported happiness scores remained con-
stant. That is to say rising incomes do not necessarily go hand-in-hand with
increases in levels of happiness. This is not to say that money has no eﬀect on
happiness levels. A person needs a certain level of money in order to maintain
a reasonable level of health. The question is weather there is a robust casual
relationship between the two.
While the research work on happiness has resulted in some useful and new
insights, it has produced some anomalies. According to the World Database
of Happiness, Nigeria had a happiness score (on a scale of 0 to 10) of 6.9;
1.9 points below the world’s happiest nation at the time, Denmark. Nige-
ria’s score was situated between those of France and Japan, which were 6.5
and 6.2, respectively (Veenhoven, 2002b). Yet according to UNDP (2004), 70
percent and 91 percent lived below the $PPP1 and $PPP2 poverty lines, re-
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spectively, during roughly the same period as Nigeria’s life satisfaction survey
was conducted. It would therefore seem inappropriate to base assessments of
well-being in Nigeria solely on happiness assessments, contrary to what pro-
ponents of subjective well-being measures might argue.
While there is evidence that economic living standards generally go hand
in hand with happiness, happiness should not be ignored altogether even if
the above anomalies are due to such errors. Consider a situation in which
two countries or individuals have identical levels of well-being based on objec-
tive measures such as those achievements in health and education, but one is
happier than the other. Consider two countries with identical HDI scores but
diﬀerent happiness scores. It would seem reasonable to posit that the indi-
vidual and country with the higher levels of happiness is better oﬀ enjoying a
better life. If we accept this then it logically follows that multidimensional as-
sessments of well-being based on objective measures should take into account
a measure or measures of happiness, and vice versa. This issue is addressed in
this thesis, through the inclusion as a measure of happiness into the HDI.
When discussing multidimensional indices, it is important to fully under-
stand the diﬀerent types of multidimensional indices and what they each
mean. According to Ravallion (2012a), with multidimensional indices, two
broad types of composite indices of development can be identiﬁed. In the ﬁrst,
the choices of the component series and the aggregation function are informed
and constrained by a body of theory and practice from the literature. GDP,
for example, is a composite of the market values of all the goods and services
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produced by an economy in some period. Similarly, aggregate consumption is
a composite of expenditures on commodities. A standard poverty or inequality
measure uses household consumption or income, which are aggregates across
many components. In these cases, the composite index is additive and linear
in the underlying quantities..
The second type of composite index identiﬁed by Ravallion is diﬀerent. In
this case, the analyst identiﬁes a set of indicators that are assumed to reﬂect
various dimensions of some unobserved (theoretical) concept. An aggregate in-
dex is then constructed at the country level, usually after re-scaling or ranking
the component series. Neither the menu of the primary series nor the aggre-
gation function is pre-determined from theory and practice, but are ‘moving
parts of the index’ - key decision variables that the analyst is free to choose,
largely unconstrained by economic or other theories intended to inform mea-
surement practice. The data going into this second type of index can be called
a ‘mashup’. This is deﬁned as a composite index for which the producer is only
constrained by the availability of data in choosing what variables to include
and their weights (Ravallion, 2012a).
The country rankings implied by mashup indices often attract media atten-
tion. The HDI, in particular, attracts immense interest. People are naturally
keen to see where their country stands. However, the details of how the com-
posite index was formed, i.e., the variables and weights, however, rarely get
the same scrutiny.
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It has also been argued that multidimensional indices used in international
comparisons do not reveal much more than basing these indices on only one
of their dimension achievement or component variables. Rank and zero or-
der correlations between the PQLI and HDI for example, and their individual
components typically lie between 0.70 and 0.90, indicating that between 70
and 90 percent of the variation of these measures is empirically captured by
any one of these components (McGillivray, 1991). The statistical driver of this
result, of course, is the high correlation between each individual component.
This ﬁnding led some researchers, perhaps unfairly, to label the PQLI and
the HDI as redundant empirically with respect to the pre-existing measures,
and calling on the grounds of parsimony to base well-being achievements on a
single component rather than each index as a whole.
High correlations among the dimension achievements or components of in-
dices like the HDI have been known about for years, and are widely recognised
as a signiﬁcant weakness of them (McGillivray, 1991). The reason why these
indices were solely relied upon and were not supplemented with other more
revealing indicators, relates to cross-country coverage. There is great pressure
to provide well-being assessments for as many countries as possible and re-
searchers often like to deal with large sample sizes. It is no surprise, therefore,
that these indices use well-being achievement indicators that have the greatest
cross-country coverage. This problem will be a recurring theme of this thesis.
The debate over redundancy is not so much over the choice of dimensions,
but the measure of achievement in each of them. The challenge is to select
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variables that are more empirically insightful than those already used, telling
us signiﬁcantly more about well-being achievement for the sample of coun-
tries for which data on these variables are available. Recognising, however,
that selecting such variables will almost certainly result in indices with smaller
cross-country coverage.
While using data for which is readily available for most countries, much of
the story can get lost in translation in doing so. Using aggregate country level
data to measure cross-country comparisons of human development tells us very
little of the levels of human development within those countries. To seek out
these within-country levels of human development, one needs to create a hu-
man development index at the sub-national level.
The main challenge of calculating a sub-national HDI, however, is to over-
come the data constraints which we face using household survey data. First,
there is virtually no survey that includes information on income, education
and mortality simultaneously. Second, life expectancy is an aggregate indica-
tor summarising current mortality conditions that cannot be estimated directly
at the household level. At the same time, mortality information at the house-
hold level can be used in an imputation or simulation techniques to generate
life expectancies at the household level. Third, no information on educational
enrolment data exists for households without children.
With that being said, however, new data has been collected at the house-
hold level in Vietnam. Vietnam is an interesting anomaly within South East
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Asia; Vietnam has gained impressive achievements in economic growth and
poverty reduction over the last 20 years. The poverty rate fell from 58 percent
in 1993 to around 10 percent by 2012 (World Bank, 2012). Poverty reduction
has slowed down, however, and inequality has continued to rise in recent years.
Poor households gain less from economic growth than better-oﬀ households,
especially in poor and ethnic minority households. Most poor households re-
side in remote areas, which are mainly populated by ethnic minority groups.
The share of the minority population in the poorest 10 percent of the popula-
tion has risen to 65 percent (World Bank, 2012).
Living conditions among ethnic minority groups emerges as a pressing issue
and challenge for the Vietnamese government in coming years. Progress to-
wards the achievement of poverty reduction and higher living standards still
remains limited and varies among diﬀerent ethnic groups.
Vietnam is a multi-ethnic country with 54 diﬀerent ethnic groups. ‘Kinh’
people account for 86 percent of the country’s population. The other 53 ethnic
minority groups are scattered over the mountainous areas spreading from the
north to the south. Among the ethnic minority, the most populated groups
are the ‘Tay’, ‘Thai’, ‘Muong’, ‘Hoa’, ‘Khmer’, and ‘MNung’, each of which
has an average population of around 1 million people, while the least popu-
lated are ‘Brau’, ‘Ro Man’, and ‘O Du’, with a population of several hundred
people (Tung and Trang, 2014). A sub-national Human Development Index
for Vietnam, at a provincial level, and at an ethnic group level, will allow for a
greater and more informed appreciation of the standard of living in Vietnam.
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This thesis builds such an index for Vietnam.
1.3 Research Questions
This thesis is concerned with addressing the following speciﬁc topics:
• The choice between wealth and income as a component in the Human
Development Index;
• Should happiness play a role in multidimensional well-being measure-
ment?
• Sub-national Human Development Index: a case study for Vietnam.
This thesis provides two modiﬁcations to the UNDP’s HDI. These modiﬁ-
cations have been alluded to above. Here we state them more succinctly. The
ﬁrst of these modiﬁcations pertains to the ‘income’ component in the HDI.
The UNDP currently uses GNI per capita as a measure of income. This thesis
proposes an alternative measure to income: wealth. This thesis discusses the
beneﬁts of including a wealth component to the UNDP’s HDI. The second
modiﬁcation to the UNDP HDI involves adding a new dimension to the HDI:
happiness. This thesis debates the merits of forging the link between happiness
and human development.
This thesis also creates a sub-national HDI for Vietnam. This thesis, using
household data, creates a HDI for each province and ethnic group in Vietnam.
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There has been many criticisms of the HDI which will be discussed in Chapter
2, but it still remains the most widely used and inﬂuential well-being index at
the country level, having being used for more than 25 years. As such, there is
merit in trying to improve and apply it to new context (like Vietnam).
While there is a criticism of multidimensional well-being indices in that,
there is a risk proliferating in methodologies and in indices that reﬂect more
the skills and interests of those who construct them than the well-being of
those who are supposed to represent; the modiﬁcations this thesis propose are
based on sound intuition and evidence.
1.4 Thesis Outline
Chapter 2 provides an overview of the existing studies on multidimensional
well-being measurement, and in particular, the UNDP’s HDI. Section 2.2. dis-
cusses Amartya Sen’s Capability Approach and how its idea helped to shape
the framework of the HDI. Section 2.3. examines the history of the HDI, re-
viewing its transformation from its creation in 1990 to the current version of
the HDI. Section 2.4 examines the responses from the development community
in relation to the HDI. Section 2.5 provides a further look at one of the com-
ponents of the HDI: command over resources, and discusses its interpretation.
Section 2.6 examines the literature on happiness and subjective well-being and
discusses the diﬀerent interpretations of the happiness construct. Section 2.7
looks at the literature on replicating the UNDP’s HDI at the household level.
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Section 2.8 concludes this chapter.
Chapter 3 discusses the importance of wealth in relation to human develop-
ment. This chapter debates the merits of replacing the income component of
the HDI with a wealth component, arguing in favour of the intrinsic value of
wealth. Section 3.2 discusses the Credit Suisse data that is used to create a
value of wealth for each country in our sample, as well as the potential draw-
backs of this type of data. Section 3.3 discusses the methodology involved in
replacing income with wealth, and how this wealth-augmented HDI should be
calculated. Section 3.4 examines the results of the wealth-augmented HDI and
highlights the changes in rankings as a result in changing one of the component
variables. Section 3.5 concludes this chapter.
Chapter 4 argues in favour of adding a component capturing ‘happiness’ as
part of a multidimensional well-being index. Section 4.2 highlights the impor-
tance of happiness indicators and why information on happiness is paramount
to examining subjective well-being. Section 4.3 discusses the data and method-
ology involved for including happiness into the HDI. Section 4.4 discuss the
eﬀects of including an aggregate happiness score for each country into the HDI.
Section 4.5 concludes this chapter
Chapter 5 is a case study highlighting the merits of creating a sub-national
HDI. The country this chapter focuses on is Vietnam. Vietnam is a country
in south-east Asia comprising 63 provinces and 54 ethnic groups. Section 5.2
outlines why Vietnam is an interesting case study for creating a sub-national
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HDI. Section 5.3 brakes down the data and methodology being used. Sec-
tion 5.4 details the results of the provincial and ethnic group HDI. Section 5.5
analyses the disparity in Human Development in Vietnam by analysing the
sub-national data using various inequality measures. Section 5.6 concludes
this chapter.
Chapter 6 concludes. Section 6.1 provides an overview of the thesis. Sec-
tion 6.2 further discusses the overall conclusions of this thesis. Section 6.3
discusses potential policy recommendations based on the results of this thesis.
Section 6.4 highlights some of the limitations that were found in investigating
the above mentioned research topics.
2 Literature Review
2.1 Introduction
The literature on well-being is quite extensive. This chapter sets out to
summarise the key ﬁndings of the well-being literature, as well as draw atten-
tion to some of the shortcomings from this research. This chapter will look
at four main areas, which include: Amartya Sen’s Capability Approach; the
UNDP Human Development Index (HDI); the relationship between happiness
and well-being; and the choice between wealth and income as a component of
the HDI.
As mentioned, there has been a lot of in depth research into the well-
being concept, ranging from philosophical, economic, sociological, egalitar-
ianism and psychological perspectives. Studies include: Veenhoven (1991),
McGillivray (1991), Desai (1991), Bhanojirao (1991), Slottje (1991), Dasgupta
and Weale (1992), Knowles (1993), Anand and Ravallion (1993), McGillivray
and White (1993), Srinivasan (1994), Doessel and Gounder (1994), Easterlin
(1995), Anand and Sen (1997), Ravallion (1997), Slesnick (1998), Noorbakhsh
(1998a), Sagar and Najam (1998), Noorbakhsh (1998b), Anand and Sen (2000),
16
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Filmer and Pritchett (2001), Neumayer (2001), Fukuda-Parr (2002), Booy-
sen (2002), Bourguignon and Chakravarty (2003), Frey and Stutzer (2003),
Chakravarty (2003), Rojas (2004), Kaufmann and Kraay (2008), McGillivray
and Noorbakhsh (2004), Knowles (2007) Rojas (2008) Grimm et al. (2008),
Alkire (2005), Chakravarty et al. (2008), Foster et al. (2013), Lozano Segura
and Gutie´rrez Moya (2009), Alkire and Santos (2009), Arvin and Lew (2010),
Klugman et al. (2011), Alkire and Foster (2011), Wolﬀ et al. (2011), Ravallion
(2011), Arvin and Lew (2012), Herrero et al. (2012), Høyland et al. (2012),
Ravallion (2012b), Decancq and Lugo (2013), Foster et al. (2013), Rojas and
Veenhoven (2013), Bilbao-Ubillos (2013), and Alkire and Santos (2014).
These are just some of the key studies in this area that comment on issues
such as conceptualisation of indices, redundancy of the HDI, the relationship
between happiness and income, the log of per capita income, ‘mashup’ indices
and the ‘happiness’ concept. All of these issues will be discussed in depth
throughout this chapter. This chapter is structured as follows. Section 2.2
will discuss Amartya Sen’s Capability Approach and why this concept is im-
portant when thinking about well-being measurement. Section 2.3 will discuss
previous research on existing multidimensional wellbeing measurements, while
primarily focusing on the Human Development Index (HDI) as this is most
widely known. Section 2.4 will discuss the responses to the Human Develop-
ment Index and evaluate their merit. Section 2.5 will review the ‘command
over resources’ component of the HDI. Section 2.6 will discuss the literature
on the economics of happiness. Section 2.7 will discuss the literature on sub-
national well-being measurement. Section 2.8 will conclude this chapter.
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2.2 The Capability Approach
2.2.1 Introduction
Amartya Sen formed an idea in the 1980s known as the Capability Approach.
This concept would later be the main driving force behind the creation of the
UNDP’s Human Development Index. The Capability Approach is a broad
normative framework for the evaluation of individual well-being and social
arrangements; and the design of policies and proposals about social change
in society. The Capability Approach is used in a wide range of ﬁelds, most
prominently in development economics, welfare economics, social policy and
political philosophy. It can be used to evaluate a wide variety of aspects of
people’s well-being, such as individual well-being, inequality and poverty.
The core characteristic of the Capability Approach is its focus on what peo-
ple are eﬀectively able to do and be - that is, on their capabilities. This con-
trasts with philosophical approaches that concentrate on people’s happiness or
desire-fulﬁlment, or on theoretical and practical approaches that concentrate
on income, expenditures, consumption or basic needs fulﬁlment (Sen, 1984).
A key analytical distinction in the Capability Approach is that between the
means and the ends of well-being and development. Only the ends have in-
trinsic importance, whereas means are only instrumental to reach a goal of
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increased well-being and development. According to the Capability Approach,
the ends of well-being justice and development should be conceptualised in
terms of people’s capabilities to function; that is, their eﬀective opportunities
to undertake the actions and activities that they want to engage in, and be
whom they want to be. These beings and doings, which Sen refers to as func-
tionings, together constitute what makes a life valuable. Functionings include
working, resting, being literate, being healthy, being part of a community, be-
ing respected, and so forth. The diﬀerence between achieved functionings and
capabilities is between the realised and the eﬀectively possible - in other words,
between achievements on the one hand, and the freedoms or valuable options
from which one can choose on the other (Sen, 1984).
2.2.2 Review of the Capability Approach
The Capability Approach evaluates policies according to their impact on
people’s capabilities. It asks whether people are being healthy, and weather
the means or resources necessary for this capability are present, such as clean
water, access to doctors, protection from infections and diseases, and basic
knowledge on health issues. The Capability Approach also asks whether peo-
ple have access to a high-quality educational system, to real political partici-
pation and to community activities. For some of these capabilities, the main
input will be ﬁnancial resources and economic production, but for others it can
be political practices and institutions, such as the eﬀective guaranteeing and
protection and freedom of thought, political participation, social and cultural
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practices, social structures, social institutions, public goods, social norms, tra-
ditions and habits (Sen, 1984).
A crucial distinction in the Capability Approach is the distinction between
the means, such as the goods and services, on the one hand, and functionings
and capabilities, on the other hand. Goods and services should not be thought
of as exchangeable for income or money as this would restrict the Capabil-
ity Approach analyses and measurement in market-based economies, which is
not intended. A good has certain characteristics which makes it of interest to
people. For example, we are not interested in a bicycle because it is an ob-
ject made from certain materials with a speciﬁc shape or colour, but because
it can take us to places where we want to go, and in a faster way than if we
were walking. These characteristics of a good enable a functioning (Sen, 1984).
Another aspect of Sen’s Capability Approach is the distinction between well-
being and agency goals, and the possibility of narrowing down the concept of
well-being to the standard of living. The main diﬀerences between these con-
cepts can be summarised as follows. The standard of living is ‘personal well-
being related to one’s own life’. If we add outcomes resulting from sympathies
- for example, from helping another person and thereby feeling oneself better
oﬀ, we measure well-being. If well-being is supplemented with commitments -
for example, an action that is not beneﬁcial to the agent himself, then we are
focusing on overall agency (Sen, 1984)
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2.2.3 Responses
While Amartya Sen introduced the Capability Approach in the 1980s, other
scholars have developed it further in recent years. The most well-known is
the work of Martha Nussbaum (Nussbaum, 2003). Sen and Nussbaum’s ap-
proaches are very closely related, and are allies in their critique of theories such
as utilitarianism. Nussbaum and Sen, however, diﬀer on a number of issues.
Both Nussbaum and Sen have diﬀerent goals with their work on capabilities.
Nussbaum aims to develop a partial theory of justice, by arguing for the polit-
ical principles that should underlie each constitution. Thus, Nussbaum enters
the Capability Approach from a perspective of moral- legal - political philoso-
phy, with the speciﬁc aim of arguing for political principles that a government
should guarantee all its citizens through its constitution. Nussbaum develops
and argues for a well-deﬁned but general list of central human capabilities that
should be incorporated in all constitutions. As such, her work on the Capabil-
ity Approach is more universalistic, as she argues that all government should
endorse these capabilities.
The concept of the Capability Approach has sparked debate. Namely, what
capabilities should be on the list? Nussbaum (2003) argues that Sen’s Capa-
bility Approach does not have much meaning if one does not endorse a speciﬁc
set of capabilities. Nussbaum suggests that, as long as Sen does not commit
to a particular list of capabilities, any capability could be argued to be valu-
able, including, for example, the capability to abuse one’s power, to consume
so much that it harms others. Economists, too, have argued that they need
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to know how to select the relevant capabilities for the Capability Approach to
become operational.
Sen (2004) responded to these criticisms by pointing out that the problem is
not with listing important capabilities in themselves, but with endorsing one
predetermined list of capabilities. Sen believes that the selection of capabilities
is the task of the democratic process. Sen suggests that we cannot make one
ﬁnal list of capabilities. As these lists are used for diﬀerent purposes, and each
purpose might need its own list.
2.2.4 Application
The UNDP Human Development Reports decided to operationalise the Ca-
pability Approach by including in their index those dimensions that were
appropriate for their purpose at hand; namely, universal basic capabilities
for inter-country comparisons (UNDP, 1990).The dimensions that they chose
were: to live a long and healthy life; to be educated; and to have access to
resources needed for a decent standard of living. These dimensions will be
discussed at length in the next section.
Chapter 2. Literature Review 23
2.3 The Human Development Index
2.3.1 Introduction
Prior to the creation of the (HDI), scholars and development agencies have
attempted to create a broader measure of human well-being by combining
indicators that shed light on both means and ends of social progress. For ex-
ample, In 1966, the United Nations Research Institute for Social Development
(UNRISD) published a twenty-country study of a ‘Level of Living’ Index that
had categories for physical needs, such as shelter and health; cultural needs,
such as education, leisure and security and higher needs, measured as income
above a threshold. The UNRISD released a second study in 1972, this time
creating a ‘Development Index’, with nine economic and 9 social characteris-
tics. In 1973, The Organistation for Economic Cooperation and Development
(OECD) published a report in which 6 social variables were used to form a
‘Predicted GNP per capita Index’ for 82 developing countries. In 1979, M.D.
Morris of the Overseas Development Council released a Physical Quality of
Life Index (PQLI), with the objective of measuring whether a minimum set
of human needs were being met by the worlds poorest people. The PQLI
combined infant mortality, life expectancy at age one year, and basic literacy,
transforming each indicator into an index by comparing the level to a ﬁxed
range of possible levels and then taking the average of the three components
(Morris and McAlpin, 1979).
Despite the enthusiasm from certain scholars and development agencies, ex-
ploring alternative measures of well-being, these indicators failed to gain much
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notoriety, mainly due to a lack of data availability. Also, economists and
policy-makers alike were reluctant to deviate from using GDP per capita as
a measure of well-being. This reluctance was brought on by two key reasons.
First, data availability for GDP per capita is far more readily available for
most countries than any other income or non-income measure. Secondly, it
was widely accepted that economic growth and well-being went hand-in-hand.
As long as a country’s GDP per capita was increasing, it was believed that
its people were better oﬀ (Stanton, 2007). The UNDP introduced a new way
of thinking about measuring human development when it introduced the HDI
into its 1990 Human Development Report (UNDP, 1990).
“The aim of the Human Development Reports (HDR) were to
present the concept of ‘Human Development’ as progress towards
greater human well-being, and provided country level data for a
wide range of well being indicators. The HDI embodies Amartya
Sen’s ‘capabilities’ approach to understanding human well-being,
which emphasises the importance of ends - for example, a decent
standard of living, over means - for example, income per capita.
Key capabilities are instrumentalised in HDI by the inclusion of
proxies for three important ends of development: to live a long and
healthy life; to be educated; and to have access to resources needed
for a decent standard of living. Empowered by these, and other
capabilities, individuals can achieve their desired state of being.
The HDRs are about people - and how development enlarges their
choices. It is about more than GNP growth, more than income and
wealth, and more than producing commodities and accumulating
capital. A person’s access to income may be one of the choices, but
it is not the sum total of human endeavour. Human Development
is a process of enlarging people’s choices” (UNDP HDR 1990: 1).
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2.3.2 Calculating the HDI
The 1990 HDI was constructed in three steps. The ﬁrst step is to deﬁne an
indicator that best ﬁts each of the three capabilities of the HDI. The UNDP
choices were as follows:
• to live a long and healthy life, which is measured by life expectancy at
birth;
• to be educated, which is measured by adult literacy; and
• to have access to resources needed for a decent standard of living, which
is measured by the log of GDP per capita (UNDP, 1990).
Life Expectancy
For the ﬁrst component, ‘longevity’, life expectancy at birth is the indicator.
The rationale is simple: living a long and healthy life is valuable in itself and
the fact that various indirect beneﬁts, such as adequate nutrition and good
health are closely associated with higher life expectancy.
“life expectancy is an important indicator of human develop-
ment, especially in view of the present lack of comprehensive infor-
mation about people’s health and nutritional status (UNDP 1990:
22).
Knowledge
For the second component the ‘adult literacy rate’ is the indicator. While
literacy plays a seminal role in a person’s ability to obtain knowledge, it is not
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the sum total of access to knowledge. Educational attainment is important.
The UNDP highlights the importance of literacy.
“Literacy is a person’s ﬁrst step in learning and knowledge build-
ing, so literacy ﬁgures are important in any measurement of human
development” (UNDP 1990: 22)
Resources needed to achieve a decent standard of living
To have command over resources to achieve a decent standard of living
is a diﬃcult functioning to measure. Ideally, one would have data on land,
credit, wealth, assets, etc. This is not the case. The 1990 HDR acknowledges
this, and therefore it uses the most readily available data - per capita income.
The UNDP use purchasing-power-adjusted GDP per capita ﬁgures, as they
provide better approximations of the relative power to buy commodities and
gain command over resources to obtain a decent standard of living. The UNDP
also acknowledge the diminishing returns to transforming income.
“People do not need excessive ﬁnancial resources to ensure a
decent living. This aspect was taken into account by using the
logarithm of real GDP per capita for the income indicator (UNDP
1990: 23)
Maximum and Minimum values
UNDP (1990) argues that progress in human development has two perspec-
tives. One is attainment: what has been achieved, with greater achievements
meaning progress. The second is constituting shortfall from a desired value or
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target. In many ways the two perspectives are equivalent - the greater the at-
tainment, the smaller the shortfalls. The UNDP suggests that disappointment
at low performance countries can originate in the belief that things could be
much better - an appraisal that makes the concept of a shortfall from some ac-
ceptable level quite central. Indeed human deprivation and poverty inevitably
invoke shortfalls from some designated value, representing adequacy, accept-
ability or achievability (UNDP, 1990).
“To construct a composite index, a minimum value (the maxi-
mum value set equal to one) and a desirable or adequate value (no
deprivation set equal to zero) had to be speciﬁed for for each of the
three indicators” (UNDP 1990: 13).
The minimum values were chosen by taking the lowest 1987 national value
for each indicator. For life expectancy at birth, the minimum value was 42
years1 . For adult literacy it was 12 percent 2. For the purchasing-power-
adjusted GDP per capita, the value was $2303 (log value 2.34) (UNDP, 1990).
The values of desirable or adequate achievement in life expectancy was 78
years4; an adult literacy rate of 100 percent, and the average oﬃcial ‘poverty
line’ income in nine industrialised countries5, adjusted for purchasing-power-
1Afghanistan, Ethiopia and Sierra Leone all had expected life expectancy of 42 years
(UNDP, 1990)
2Somalia’s adult literacy rate was the lowest with 12 percent (UNDP, 1990)
3The lowest ranked country was Zaire (UNDP, 1990)
4Based on Japan’s expected life expectancy (UNDP, 1990)
5The nine industrialised countries are Australia, Canada, The Federal Republic of Ger-
many, The Netherlands, Norway, Sweden, Switzerland The United Kingdom and the
United States (UNDP, 1990)
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parities, of $4, 861 (UNDP, 1990).
The minimum and desirable values are the end points of the scale indexed
from one to zero for each measure of deprivation. Placing a country at the
appropriate point on each scale and averaging the three scales gives its average
human deprivation index, which when subtracted from 1 gives the HDI.
The HDI can be represented as follows:
HDIi = f [Aj,i] i = 1, ..., n j = 1, ..., 3 (2.1)
where HDIi is the HDI for country i, and Aj,i is an index of country i’s
achievement in the ith human development dimension. As mentioned above,
these dimensions are a long and healthy life, access to knowledge and a decent
material standard of living. For convenience we shall refer to these dimensions
as health, education and income. Let A1,i be achievement in health, A2,i be
achievement in education and A3,i be achievement in income. The HDI ap-
pearing in UNDP HDR 1990 can then be written arithmetically as follows:
HDIi =
3∑
j=1
1
3
Ai,j, (2.2)
Achievement in health is assessed using country i’s life expectancy in years.
It is formulated as follows:
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A1,i =
a1,i − amin
a1,max − a1,min , (2.3)
where a1,i is an individual country’s life expectancy score . a1,max represents
the value of desired life expectancy. a1,min represents the minimum value cho-
sen for adequate life expectancy. A1,i equals zero if a1,i = amin and unity if
a1,i ≥ a1,max.
Achievement in education is assessed using country i’s adult literacy rate.
It is formulated as follows:
A2,i =
a2,i − amin
a2,max − a2,min , (2.4)
where a2,i represents the adult literacy rate of an individual country. a2,max
represents the desired value of adult literacy. a2,min represents the minimum
value chosen for adult literacy. A2,i equals zero if a2,i = amin and unity if
a2,i ≥ a2,max.
Achievement in standard of living is assessed using country i’s GDP per
capita. It is formulated as follows:
A3,i =
a3,i − amin
a3,max − a3,min , (2.5)
where a3,i represents an individual country’s log of GDP per capita score.
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a3,max represents the average oﬃcial ‘poverty line’ adjusted for purchasing
power parities of $4, 861 (see footnote 5). a3,min represents the minimum value
for purchasing-power adjusted GDP per capita. A3,i equals zero if a3,i = amin
and unity if a3,i ≥ a3,max.
The top and bottom countries ranked by level of human development in
1990 appear in Table 2.1. From the results of Table 2.1 it is clear that the ma-
jority of the most highly ranked countries in terms of human development are
occupied by European countries with 14 places in the top 20. The remaining
countries are made up of Japan, Canada, Australia, New Zealand, USA, and
Israel. Upon looking at the life expectancy, literacy rate and income scores,
there is little diﬀerence between those in the top 20. Their order is primarily
driven by their income score, with a little under $4, 000 separating Japan (1st)
and Israel (20th).
Conversely, the bottom 20 countries are made up entirely from Africa. Per-
haps surprisingly, Niger, which is ranked bottom has a higher income score
($452) compared to Zaire, which is ranked 20th worst, has an income level of
$220. With the top 20 ranked counties, it seems that their income score was
the driving force in terms of where they placed. With the bottom 20 this is
not the case.
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Table 2.1: Top and Bottom 20 ranked countries by human development scores
according to the 1990 UNDP HDR
Rank Country LE at Birth 6 Adult Literacy Rate 7 Real GDP p/c 8 HDI Score
1 Japan 78 99% $13,135 0.996
2 Sweden 77 99% $13,780 0.987
3 Switzerland 77 99% $15,403 0.986
4 Netherlands 77 99% $12,661 0.984
5 Canada 77 99% $16,375 0.983
6 Norway 77 99% $15,940 0.983
7 Australia 76 99% $11,782 0.978
8 France 76 99% $13,961 0.974
9 Denmark 76 99% $15,119 0.971
10 United Kingdom 76 99% $12,270 0.970
11 Finland 75 99% $12,795 0.967
12 Germany (Fed, Rep) 75 99% $14,730 0.967
13 New Zealand 75 99% $10,541 0.966
14 Italy 76 97% $10,682 0.966
15 Belgium 75 99% $13,140 0.966
16 Spain 77 95% $8,989 0.965
17 Ireland 74 99% $8,566 0.961
18 Austria 74 99% $12,386 0.961
19 USA 76 99% $17,615 0.961
20 Israel 76 99% $9,182 0.957
111 Zaire 53 62% $220 0.294
112 Ethiopia 42 66% $454 0.282
113 Senegal 47 28% $1,068 0.274
114 Nepal 52 26% $722 0.273
115 Central African Rep. 46 41% $591 0.258
116 Sudan 51 23% $750 0.255
117 Malawi 48 42% $476 0.250
118 Mozambique 47 39% $500 0.239
119 Bhutan 49 25% $700 0.236
120 Burundi 50 35% $450 0.235
121 Benin 47 27% $665 0.224
122 Afghanistan 42 24% $1,000 0.212
123 Mauritania 47 17% $840 0.208
124 Somalia 46 12% $1,000 0.200
125 Guinea 43 29% $500 0.162
126 Chad 46 26% $400 0.157
127 Sierra Leone 42 30% $480 0.150
128 Burkina Faso 48 14% $500 0.150
129 Mali 45 14% $543 0.143
130 Niger 45 14% $452 0.116
6Represented as years.
7Represented as a percentage of total population
8Purchasing Power Parity-Adjusted.
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Diﬀerences in education and health scores have more of an impact. Zaire,
for example has a very low income score ($220) relative to its health and ed-
ucation score (53 and 62, respectively). The biggest discrepancy between the
bottom 20 seems to be adult literacy, with Zaire having an adult literacy rate
of 62 percent, whereas Niger has an adult literacy rate of just 14 percent.
In 1991 the UNDP (1991) made some modiﬁcations to how it calculated
the HDI. The basic simplicity of the index was maintained; its components
are still longevity, knowledge and living standards. Some of the indicators
that measure these three components are now better deﬁned. There were no
changes made to longevity. For knowledge, however, which is measured by
educational attainment, is now measured by a combination of adult literacy
and mean years of schooling. The UNDPs reasoning for this is as follows:
“For knowledge, adult literacy measures only the most basic level
of educational attainment. Although literacy is no doubt a basic
requirement for the capability to acquire and to use information,
there is more to knowledge and communication than literacy alone.
This needs to be reﬂected in the HDI” (UNDP HDR 1991: 90).
In the 1991 report, the knowledge variable now has two aspects: adult liter-
acy and mean years of schooling. The data on mean years of schooling, how-
ever, refer to 1980 and thus, do not capture recent change. The two knowledge
variables - adult literacy and mean years of schooling - have been combined to
produce a synthetic measure of educational achievement by assigning weights
to the two components. A weighing of 2
3
is placed on adult literacy, whilst a
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weighting of 1
3
is placed on mean years of schooling. Equation 2.4 may now be
written as:
A2,i = v1a2,1,i + v2a2,2,i, (2.6)
where a2,1,i represents an individual country’s adult literacy rate. v1 repre-
sents the relative weight (2
3
) put on adult literacy. a2,2,i represents an individual
country’s mean years of schooling. v2 represents the relative weight (
1
3
) placed
on mean years of schooling.
The other modiﬁcation in the UNDP 1991 HDI is the treatment of income.
The original HDI was based on the premise of diminishing returns from income
for human development. In 1990, this was reﬂected by using the logarithm of
income and giving zero weight to income above the ‘poverty line’ (UNDP,
1991).
The UNDP argued that the zero weight was found to be too dramatic and
adjusted the weight, particularly for higher income societies. For income, the
HDI is based on diminishing returns from income for human development us-
ing the Atkinson formula for diminishing returns. The Atkinson formulation
is given by:
w(y) =
1
1−  × y
1− (2.7)
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Here, w(y) is the utility or well being derived from income (y). If there are no
diminishing returns, as  approaches 1, the equation becomes: w(y) = log(y).
The value of  rises slowly in the HDI as income rises. For this purpose, the
full range of income is divided into multiples of the poverty line, y∗, thus, most
countries are between 0 and y∗ - some between y∗ and 2y∗, and even fewer
between 2y∗ and 3y∗and so on. For all countries for which y > y∗- that is the
poor countries,  is set equal to zero. There are no diminishing returns here.
For income between y∗ and 2y∗  is set as 1
2
. For income between 2y∗ and 3y∗,
 is set as  = 2
3
In general, if ay∗ ≤ y ≤ (a+ 1)y∗ then  = a
(a+1)
W (y) = y for0 ≤ y ≤ y∗ (2.8)
W (y) = y∗ + 2(y − y∗) 12 + 3(y − 2y∗) 13 for y∗ ≤ y ≤ 2y∗ (2.9)
W (y) = y∗ + 2(y∗)
1
2 + 3(y − 2y∗) 13 for 2y∗ ≤ y ≤ 3y∗ (2.10)
So, the higher the income relative to the poverty level, the more sharply the
diminishing returns aﬀect the contribution of income to human development.
Income above the poverty line has a marginal eﬀect is enough, however, to
diﬀerentiate signiﬁcantly among industrial countries. This method does not
take  = 1 but allows it to vary between 0 and 1 (UNDP, 1991).
The formulation of the HDI did not change again until the 1994 HDR. The
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UNDP decided to scrap their target of using the poverty level of industrial
countries as an income target for developing countries. So, for the 1994 HDI,
the threshold value has been taken to be the current average global value of real
GDP per capita in PPP$. The UNDP decided that once a country gets beyond
the world average, any further increases in per capita income are considered
to make a sharply diminishing marginal contribution to human development.
In previous years, the minimum value of each dimension - longevity, educa-
tional attainment and income - was set at the level of the poorest-performing
country, and the maximum at that of the best performing country. The HDI
score for any country was thus its position between the best and the worst
countries, but maximums and minimums changed each year - following the
performance of the countries at the extreme ends of the scale. This meant
that a country might improve its performance on life expectancy or educa-
tional attainment but yet still see its HDI score fall because the top or bottom
countries has done even better - in eﬀect, moving the goal posts (UNDP, 1994).
So, in 1994, the UNDP changed its goal posts. Based on demographical and
medical information available at the time, the UNDP decided that the maxi-
mum value for life expectancy should be 85 years, as this was the maximum
average life expectancy for the foreseeable future (UNDP, 1994). Similarly, the
UNDP argued that economic growth rates indicate that the maximum income
in the richest countries are likely to achieve by 2020 is $40, 000 (in 1990 PPP$)
(UNDP, 1994).
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With the new ﬁxed goal posts, the greatest diﬀerences from previous values
are in the much lower minimums for life expectancy, which is now 25 years as
opposed to 42 years. Also aﬀected is the minimum adult literacy rate, which
is now zero percent as opposed to 12 percent. the maximum value of the mean
years of schooling is now set at 15 years, rather than 12.3 years. In addition
to the methodological changes, there has been a major change in one of the
sources of data - that for income. The HDI now uses the GNP per capita
based on PPP$ instead of GDP per capita. This is to reﬂect not just income
but also what that income can buy (UNDP, 1994).
“We have been modifying the HDI in response to constructive
reviews and criticisms to make the index a steadily more valuable
measure of human progress” (UNDP 1994: 92).
In the 1999 HDR, UNDP (1999), the UNDP proposes a thorough review of
the treatment of income in the HDI was done based on the work of Anand
and Sen. This reﬁnement in the treatment of income attempts to rectify this
problem by putting the methodology on a more solid analytical foundation.
Until this point, in calculating the HDI, income above the cut-oﬀ point of
world average per capita income has been discounted. In the new methodol-
ogy, this discounting has been made more gradual by taking the logarithm of
income throughout. Using the following formula treats the income component.
Equation 2.5 therefore becomes:
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A3,i = W (y) =
log y − log ymin
log ymax − log ymin (2.11)
2.4 Responses to the HDI: 1990 to 2009
Responses in the academic literature to the HDI were mixed. That the HDI
oﬀered little additional insight into overall well-being measurement was ini-
tially a popular argument. Figure 2.1 and Figure 2.2 show the relationship
between the HDI and GDP per capita. For more developed countries, there is
little diﬀerence between the HDI and GDP per capita.
McGillivray (1991) investigates the intensity of association between the HDI
and each of its component variables as measured by zero and rank order cor-
relation coeﬃcients. McGillivray ﬁnds that the rank order correlation coef-
ﬁcients indicate the statistical redundancy of the HDI based on its original
components, in terms of both rankings and values. The corresponding zero
and rank order coeﬃcients are both positive and statistically signiﬁcant at the
99 percent conﬁdence interval, and in many cases approach one.
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Figure 2.1: Relationship between HDI and GDP per capita, (McGillivray &
White, 1993)
McGillivray and White (1993) also considers the issue of the HDI’s redun-
dancy based on GNP per capita using the same rank order coeﬃcients between
the HDI and GNP per capita. Both GNP and its logarithm are employed.
Positive and large zero and rank-order coeﬃcients between the HDI and GNP
per capita are observed. These coeﬃcients, irrespective of whether actual or
logarithmic values of GNP are employed, are signiﬁcant at the 99 percent
conﬁdence interval or greater. Similar results were obtained from the indi-
vidual, developing middle income, high human development and low human
development sub-samples as the entire corresponding zero and rank order co-
eﬃcients are both positive and signiﬁcant at the 99 percent conﬁdence interval.
McGillivray concludes by noting that, despite the ﬂawed composition of the
index, as it is signiﬁcantly and positively correlated with each of the compo-
nent variables individually; he does not imply that social or human conditions
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Figure 2.2: Relationship between HDI and Income, (UNDP, 2014)
are irrelevant to the assessment of development levels, nor does he necessar-
ily imply a casual relationship between income per capita and these conditions.
Prados de la Escosura (2015) notes, however, that signiﬁcant progress in
longevity, education and, hence, in human development took place across
world regions between 1920 and 1950, just at the time of economic globali-
sation backlash. One would assume that a decrease in GDP per capita would
cause human development indicators such as health, education and nutrition,
to be negatively associated with a decline in GDP per capita.
Kelley (1991) also points out the diﬃculties associated in creating the HDI.
First, the HDI is based on a country’s position along a range of maximum and
minimum values for each indicator of human development. The speciﬁc weight
of that indicator in the HDI can be sensitive to the choice of these endpoints
for which the HDR tends to select exceptional values.
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Kelley also notes another criticism. The HDI eﬀectively assumes that little
to no progress in human development can be made in developed countries;
they are all close to the maximum values in literacy and life expectancy. Kel-
ley claims that the HDI only has operational meaning for developing countries.
A ﬁnal criticism that Kelley notes is the drawbacks for equal weighting of the
indices. It is diﬃcult to justify any set of weights; testing the sensitivity of the
HDI to alternative weights would be useful.
Desai (1991) research is designed to explain the intellectual origins of the
concepts of human development, and to evaluate its innovate contribution to
the area of development. Desai states that the concept of human development
derives from the twin strands of poverty and inequality literature and that the
non economists concern that income need not be the sole criterion of develop-
ment (Desai, 1991). The ﬁrst strand points to the interpersonal distribution
- the structure of income as a corrective to the level of growth of per capita
income. While the concept is deﬁned at the individual level, it can also be
made to yield an aggregate, economy wide, measure. The measurement of
human development, for the time being, has been carried out at the aggregate
level in a human development index.
Bhanojirao (1991) questions whether human development as deﬁned by the
HDR can assist human evolution.
“With education, long life and purchasing power above the poverty
line, can one expect people to become more ‘human’. In other
words, can a high HDI ensure that a society is made up of a ma-
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jority of people who are loving, caring, courteous, non-violent, etc”
(Bhanojirao 1990: 1455).
Unless the promotion of human values is an explicit goal of human develop-
ment, there is no way one can link human development and human evolution.
The HDR would have achieved the highest degree of richness and fullness if it
had devoted at least a small amount of space to human values as an integral
part of human development, which leads to human evolution.
Slottje (1991) formed his own approach to measuring the quality of life.
Slottje was not necessarily critical of the HDI but did propose an alternative
to it. The objective of his paper is to measure and compare the quality of
life as comprehensively as possible with available data for as many countries
as possible. 20 attributes of the quality of life were selected. Included are,
Gastil’s political rights variable; Gastil’s civil liberty scale; average household
size; soldier to civilian ratio; energy consumption per capita; percentage of
women in the labour force; the percentage of children in the labour force; na-
tional territory per sq. km of road; telephones per capita; male life expectancy;
female life expectancy; infant mortality; number of people per hospital beds;
number of people per physician; daily caloric consumption per capita; male
literacy rate; female literacy rate; radio receivers per 1000 people; number of
daily newspapers per country; GDP per capita.
In the construction of this index, Slottje weights each attribute equally. In
addition to these methods, Slottje presents a multidimensional representation
of the economic quality of life by combining the information from several of
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these diﬀerent individual measures into a class of aggregate of aggregate qual-
ity of life indexes. Since the index is a representation of a multidimensional
view of a given country’s level of well-being, Slottje utilises several indexes
that all represent diﬀerent unidimensional conceptualisations.
Slottje constructs several diﬀerent measures where the weights are alterna-
tively determined by ranks of attributes, principal components of the attributes
and a hedonic representation of the attributes. Slottje then presents the rel-
ative rankings for each index to serve as a sensitivity analysis of the diﬀerent
weighting speciﬁcations. Lastly, he takes the average rank for each country
over all the diﬀerent indexes as the ﬁnal index of the quality of life. This
procedure captures the multidimensional information content from all the in-
dividual indices. Each country can be ranked from the lowest level to the
highest level of economic well-being for each attribute. These ranks can be
used directly as indexes. This is one possible quality of life index.
Another claim that was made by the UNDP that was examined by scholars
was the claim that the disparity between incomes is far less for the HDI than
it is for income per capita. McGillivray and White (1993) do acknowledge the
disparity, but suggest that this disparity is for two reasons. The ﬁrst is the
inclusion of life expectancy and literacy. The second is the treatment of income
in the construction of the HDI. Physiological limits on life expectancy and a
100 percent ceiling for literacy restrict the disparity that may be displayed by
these variables, so that their inclusion in the HDI will clearly reduce disparity.
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McGillivray and White (1993) suggest possible changes to the HDI. They
note that the HDI is least redundant when used to compare broadly similar
groups of countries. They argue that comparing all countries adds little new
information to that provided by per capita income.
Srinivasan (1994) discusses the usefulness of the HDI from a philosophical
perspective. Sirinivsan notes that the thinking of Amartya Sen and the Ca-
pability Approach inspired the HDI. The capability set is the set of vectors of
functionings available to a person. Sen argues that the capability to function-
ings is closest to the notion of standard of living. (Srinivasan, 1994). Sirinivsan
argues that the only conceptually appropriate metrics for valuing functionings
and capabilities have to be personalised prices or values - namely, the sets of
values that are speciﬁc to the situation, location, time and state of nature.
These will vary across individuals in diﬀerent circumstances but will remain
the same for individuals in the same circumstance, so they are not subjective
and individual-preference-based.
Srinivasan also argues that, even granting that human development goes be-
yond the choices that the HDI captures; whether the HDI is an internationally
comparable measure of people’s ability to live a healthy life, to communicate
and to have suﬃcient resources needed to achieve a decent standard of living
is debatable. The components of the HDI, namely, life expectancy and ed-
ucational attainment are functionings, as argued by Amartya Sen, but their
relative values need not be the same across individuals, countries or socioeco-
nomic groups. Besides the intrinsic value of a single functioning, namely, to
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live a healthy life, is not captured by its linear deprivation measure in the HDI.
Anand and Sen (1997) discuss the commodity- focus view and the approach
of human development that has been discussed in the previous Human Devel-
opment Reports. Their paper is concerned with a diﬀerent distinction: that
between (1) concentrating speciﬁcally on the living conditions of the poor, and
(2) the more traditional broader approach of looking at the conditions of all
people in the society.
Income-based poverty measures concentrate exclusively on deprivation in
one variable in particular - income. It has the advantage of simplicity in re-
fraining from taking an interest on diﬀerent aspects of deprivation. A similar
rudimentary approach cannot be used in developing an index of human poverty,
since the lives of human beings can be blighted and impoverished in quite dif-
ferent ways. They argue that the need for a multidimensional view of poverty
not only guides the search for an adequate indicator of human poverty, it also
clariﬁes why income-based poverty measure cannot serve the same purpose.
Sagar and Najam (1998) propose a number of suggestions to improve the
HDI. They argue that the dimensional indices that comprise the HDI must
be multiplied instead of being arithmetically averaged. Such a treatment
would, in fact, be closer to treating each dimension as an essential and non-
substitutable component by controlling trade-oﬀs between them. In calculating
the standard-of-living dimension of the index, a logarithmic treatment of GDP
across the whole range of global incomes will present a less unrealistic depic-
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tion of the availability of the options across countries without camouﬂaging
inter-country disparities that are all too real.
A major aspect of looking ahead would be to consider the incorporation of
sustainability concerns into the index. So far, the HDI has neglected links to
sustainability by failing to investigate the impact on the natural system of the
activities that potentially contribute to national income, and hence the HDI.
The authors suggest that the question that needs to be asked is (Sagar and
Najam, 1998) :
human development, but at what cost? For example, the dis-
tribution of environmental performance of countries varies greatly,
countries such as Brazil and Indonesia have improved their perfor-
mance on the HDI in part by converting their natural capital to
income. While the human development achievements of these coun-
tries may seem impressive, are they really sustainable?” (Sagar and
Najam 1998: 263)
For the HDI to incorporate the sustainability dimension of human devel-
opment, it will need to incorporate some mechanism for accounting over ex-
ploitation of natural resources (Sagar and Najam, 1998).
Hicks (1997) proposes a method to incorporate a concern for distributional
inequalities of income, education and longevity into the framework of the HDI,
as the United Nations Development Programme presently designs it. It is im-
portant to note that in each space, in which distributional questions of equality
and inequality are discussed, questions of aggregation are also considered e.g.,
Chapter 2. Literature Review 46
‘what is the total amount, or the average amount of a particular good?’ (Hicks
1997: 1284). These aggregate questions do not take the distributional ques-
tions directly into account. As Hicks’ paper considers equality and inequality
as they relate to the HDI, Hicks focuses on spaces of income, education and
longevity.
In the dimension of income, the discounting of a country’s real GDP per
capita measure lessens the impact on the HDI of any per capita rise above a
certain threshold, which is the gross world product per capita ($5,120 in the
1995 HDR). But this is only an adjustment on a country’s per capita average
ﬁgure - an aggregative measure. Thus, this discounting illuminates nothing
about the distribution of income within countries themselves. In fact, it treats
income above the threshold almost indiﬀerently.
For the life expectancy calculation no attention is paid to how that ﬁgure
varies across persons, ethnic or racial groups, rural or urban status, gender,
or class or state. It is a probability-determined measure based on information
drawn from aggregate life tables, and it is thus not a measure reﬂecting vari-
ation across individuals. For the most signiﬁcant educational variable, adult
literacy, only a country’s overall rate is given, which conveys very crude in-
formation about how knowledge is distributed across the population. So the
HDI, while it evaluates conditions in important dimensions in life, does not
directly address distributional concerns.
A central argument of Hicks’ paper is that the dimensions of education and
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longevity both have signiﬁcant elements of intra-population inequalities, which
could be measured if we move beyond the actual indicators used in the HDI to
consider the basal ‘good’ in each dimension - ‘knowledge opportunity’ and ‘life
opportunity’. These are all well reﬂected in individuals lives in terms of ‘edu-
cational attainment’ and ‘life-span attainment’. There is signiﬁcant inequality
in each of these goods, and the inequality can be calculated alongside income
inequality.
Anand and Sen (2000), attempts to integrate the concern for human devel-
opment in the present with that in the future. Economic sustainability is seen
as a matter of intergenerational equity, but the speciﬁcation of what is to be
sustained is not always straightforward.
Anand and Sen argue that the foundational task of scrutinising the demands
of sustainable human development also provides an appropriate occasion to
see how the human development approach relates to the more conventional
analyses to be found in the standard economic literature. They argue that
economics has never been a subject of one tradition only. The interest in hu-
man development has had to compete with other priorities and pursuits within
the same body of mainstream economics. The preoccupation with commodity
production, opulence and ﬁnancial success can also be traced in professional
economics through several centuries, involving many leading economists as
well as businessman and bureaucrats, who have preferred to concentrate more
on the characteristics of overall material success than on the deprivation and
development of human lives.
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Anand and Sen claim that we have to see human development as having
both direct and indirect importance. Since education, health, and quality of
life have intrinsic value, human development has direct - and immediate - im-
portance. In addition, since the quality of human agency is enhanced by better
education, health, etc., it is also the case that human development has great
indirect importance. The material prosperity that is advanced by human de-
velopment can, in its turn, contribute to further increases in the quality of
human life. The importance of this indirect connection adds to the relevance
of human development, but does not detract from its direct importance. The
human development approach includes the signiﬁcance of human capital with-
out making that perspective supplant the view of human beings as the end of
the exercise, rather than as means of production and of economic activity.
McGillivray and Noorbakhsh (2004) survey the various composite well-being
indices that have been used in inter-country assessments over the last 40 or so
years. The authors consider a number of issues, including the choice of compo-
nents, component weights, scale equivalence, non-linearity, correlations among
components and the policy relevance of such measures. A number of these
issues are examined in the context of a critical review of the many criticisms
of the HDI and the UNDP’s responses to these criticisms.
One of the greatest impacts of composite indices intended to assess na-
tional well-being achievement relates to the signals they send to policymakers.
Both the PQLI and the HDI, for instance, were explicitly intended to send
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the message that there is more to well-being achievement than improvements
in incomes alone. The HDI has been particularly successful in this regard,
reminding policymakers in developing countries that achieving better levels
of health, education and incomes are particularly desirable outcomes. Noor-
bakhsh (2002) observes, however, that the history of composite measures tells
us that their impact is limited and not sustained over time if they are not
geared to policy implementation at the national or sub-national levels.
It was argued that a main consequence of these correlations is that assigning
diﬀerential component weights, which is appropriate on conceptual grounds,
is largely a fruitless exercise. That is, such weighting produces index values,
which are generally indistinguishable from values of the equally weighted in-
dex. Also highlighted was the issue of the policy relevance of composite indices
such as the HDI and PQLI. It was observed that the history of composite mea-
sures of development is such that their impact is limited if they are not geared
to policy implementation at a practical level.
McGillivray and Noorbakhsh (2004) suggest that one way of addressing this
issue is to retain a universal set of components, chosen on the basis of uni-
versal elementary capabilities, but with variables on which these components
are based and their weights varying across countries. Thus the variables and
weights may well vary across countries and over time. Theory tells us that
well-being components or dimensions will assume diﬀerent priorities in diﬀer-
ent countries, depending on their levels of achieved wellbeing, diﬀerent cultural
priorities and so on. Empirical observation tells us that a standard set of vari-
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ables, used across countries, will not appropriately measure the capabilities or
other criteria indices. Selection would either be based on the preferences of
policymakers or citizens, gauged through participatory techniques.
Foster et al. (2013) question the rank robustness of composite indices, includ-
ing the HDI. They argue that while rankings arising from composite indicators
receive a lot of attention, they are dependent on an initial weighting vector,
and in any judgment, could, in principle, be reversed if an alternative weight-
ing vector was employed. Therefore, one could question rankings provided by
composite indices, especially if there is ambiguity over the numerical values
of the weights they employ. Many well-known and widely used indicators are
calculated in this way.
Using a dominance based analytical framework, their paper examined a vari-
able weight robustness criterion for composite indicators that views a compar-
ison as robust if the ranking is not reversed at any weight vector within a
given set. It characterised the resulting robustness relations for various sets of
weighting vectors. Their paper also demonstrated how some rankings are fully
robust to changes in weights while others are quite fragile.
The second ﬁnding relates to the previous literature on the HDI. This litera-
ture has examined the statistical associations between the HDI and pre-existing
well-being indicators, including its individual components. The underlying
concern of this literature is the empirical redundancy of the HDI and the new
information it provides based on these indicators. Redundancy is an increasing
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function of the statistical association of the HDI with respect to these indica-
tors. It follows that the HDI would be considered to be fully redundant with
respect to a pre-existing well-being indicator if the chosen correlation coeﬃ-
cient between them was unity.
2.4.1 Changes to the UNDP 2010 HDI
In 2010, fundamental changes were made to the computation of the HDI. In
the knowledge dimension, mean years of schooling replaced literacy, and gross
enrolment is rebranded as expected years of schooling - the number of years
of schooling a child can expect to receive given current enrolment rates. The
UNDP explained their decision as follows:
“Mean years of schooling is estimated more frequently for more
countries and can discriminate better among countries, while ex-
pected years of schooling is consistent with reframing of this di-
mension in terms of years” (UNDP 2010: 15)
Achievement in health is again based on country i’s life expectancy in years
and is normalised in the same formulation as above, in the traditional HDI.
The upper and lower goalposts are, however, diﬀerent from those used in the
traditional HDI, and can diﬀer from one annual report to another. For all
achievement indicators (except one, identiﬁed below) the upper goal post is
now set at the observed global maximum in recent history. In the 2010 Report
a1 min is set at 20 years and a2 max set at 83.2 years, that of Japan in 2010
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(UNDP, 2010). a1 min is set at 20 years and a2 max set at 83.4 years, that of
Japan in 2011 (UNDP, 2011).
Achievement in education is instead formulated as follows:
A2,i =
2∏
m=1
e
1
2
m,i (2.12)
where e2.m,i is one of two indicators of educational achievement in country
i. The ﬁrst, e1,i is mean years of schooling of adults in i and the second, e2,i,
is expected years of schooling of children in i. Each of these indicators are
normalised using the same procedure used to obtain A1,i. In the 2011 report,
lower goalpost values of each indicator are zero, while the maximum value of
e1,i was set at 13.1 year (that of adults in the Czech Republic in 2005) and
that of e2,i was capped at 18.0 years.
Changes were also made to the income dimension. To measure the stan-
dard of living, gross national income (GNI) per capita replaces gross domestic
product (GDP) per capita. The UNDP now uses the natural log (ln), instead
of log (in the base 10).
“Income is instrumental to human development but higher in-
comes have a declining contribution to human development. The
UNDP have shifted the maximum values in each dimension to the
observed maximum, rather than a predeﬁned cut-oﬀ beyond which
achievements are ignored” (UNDP 2010: 217).
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Achievement in income is indicated not by $PPP GDP per capita but in-
stead by $PPP GNI per capita. The natural logarithm is again used, as is the
same normalisation procedure. In the 2010 report the lower and upper goal
posts were $PPP163 and $PPP108, 211, respectively.
The biggest change that the UNDP made is how the three dimensions are
aggregated. The UNDP switched from an arithmetic mean to a geometric
mean (UNDP, 2010). The reasoning for this switch is as follows:
“Poor performance in any dimension is now directly reﬂected in
the HDI, and there is no longer perfect substitutability across di-
mensions. As a basis for comparisons of achievement, this method
is more respectful of the intrinsic diﬀerences in the dimensions than
a simple average is. It recognises that health, education and income
are all important, but that it is hard to compare these diﬀerent di-
mensions of well-being and that changes in them should not go
unnoticed” (UNDP 2010: 216).
This was a criticism that Sagar and Najam (1998) made, which the UNDP
seem to have rectiﬁed, though without acknowledging their study. The current
HDI can be written as follows:
HDIi =
3∏
j=1
A
1
3
j,i (2.13)
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The UNDP 2010 Report contained the following results:
Table 2.2: Top and Bottom 20 ranked countries according to UNDP 2010 HDR
Rank Country Health Score Income Score Education Score HDI Score
1 Norway 0.961 0.910 0.947 0.952
2 Australia 0.974 0.857 0.978 0.935
3 United States 0.921 0.894 0.953 0.934
4 Netherlands 0.956 0.872 0.893 0.919
5 Germany 0.951 0.861 0.902 0.916
6 New Zealand 0.954 0.809 1.001 0.917
7 Ireland 0.952 0.841 0.929 0.916
8 Sweden 0.967 0.863 0.872 0.913
9 Switzerland 0.981 0.886 0.838 0.912
10 Japan 0.997 0.850 0.850 0.909
11 Canada 0.960 0.863 0.869 0.909
12 Korea (Republic of) 0.954 0.825 0.901 0.905
13 Iceland 0.973 0.826 0.880 0.901
14 Hong Kong, 0.985 0.894 0.794 0.900
15 Denmark 0.925 0.856 0.882 0.899
16 Israel 0.968 0.817 0.872 0.896
17 Belgium 0.946 0.858 0.853 0.896
18 Singapore 0.962 0.921 0.769 0.892
19 Austria 0.957 0.866 0.820 0.892
20 France 0.968 0.842 0.833 0.891
168 Coˆte d’Ivoire 0.547 0.411 0.333 0.427
169 Comoros 0.641 0.337 0.341 0.426
170 Malawi 0.529 0.302 0.421 0.413
171 Sudan 0.648 0.428 0.238 0.411
172 Zimbabwe 0.473 0.194 0.544 0.374
173 Ethiopia 0.611 0.329 0.279 0.387
174 Liberia 0.571 0.202 0.408 0.367
175 Afghanistan 0.446 0.333 0.320 0.368
176 Guinea-Bissau 0.437 0.349 0.298 0.361
177 Sierra Leone 0.432 0.295 0.313 0.346
178 Guinea 0.531 0.323 0.239 0.349
179 Burundi 0.472 0.244 0.352 0.348
180 Central African Republic 0.436 0.288 0.311 0.344
181 Eritrea 0.649 0.234 0.252 0.342
182 Mali 0.489 0.329 0.244 0.344
183 Burkina Faso 0.552 0.359 0.184 0.334
184 Chad 0.461 0.370 0.212 0.336
185 Mozambique 0.470 0.309 0.212 0.318
186 Niger 0.540 0.276 0.167 0.298
187 Congo (DRC) 0.443 0.161 0.348 0.295
Since 1990 the number of Europeans in the top 20 have dropped from 14 to
11. There are some new entrants to the top 20 such as Korea and Singapore.
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19 of the bottom 20 countries are African countries. The UNDP 2010 HDR
argues that their New HDI embodies imperfect substitutability across all HDI
dimensions. It thus addresses one of the most serious criticisms of the linear
aggregation formula, which allowed for perfect substitution across dimensions.
Some substitutability is inherent in the deﬁnition of any index that increases
with the values of its components. Adopting the geometric mean produces
lower index values, with the largest changes occurring in countries with un-
even development across dimensions. The geometric mean has only a moderate
impact on HDI ranks. Setting the upper bounds at actual maximum values
has less impact on overall index values and has little further impact on ranks.
2.4.2 Responses to the 2010 HDI Changes: Ravallion’s
Critique
Ravallion (2012a), explains that countries are increasingly being ranked by
some new mashup index of development deﬁned as a composite index for which
existing theory and practice provides little to no guidance to its design. Thus
the index has an unusually large number of moving parts, which the producer is
essentially free to set. The concept of these indices are often appealing, collaps-
ing multiple dimensions into just one, yielding unambiguous country rankings,
and possibly reducing concerns about measurement errors in the component
series. But the meaning, interpretation and robustness of those indices are
often unclear. If they are to be properly understood and used, more attention
needs to be given to their conceptual foundations, the tradeoﬀs they embody,
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the contextual factors relevant to country performance, and the sensitivity
of the implied rankings to changing the data and weights. In short, clearer
warning signs are needed for users. But even then, nagging doubts remain
about the value added mashup indices and their policy relevance, relative to
the monitoring the components separately.
Ravallion (2012b) further notes that the main change in the 2010 HDI is
that it relaxes its past assumption of perfect substitutability between its three
components. However, Ravallion shows that the new HDI has also greatly re-
duced its implicit weights on longevity in poor countries, relative to rich ones.
A poor country experiencing falling life expectancy due to, perhaps, a collapse
in its health care system could still see its HDI improve even with a small
rate of economic growth. By contrast, the new HDI’s valuations of the gains
from an extra year of schooling seem unreasonably high, many times greater
than the economic return to schooling. These troubling tradeoﬀs could have
been largely avoided using a diﬀerent aggregation function for the HDI, while
still allowing imperfect substitution. While some diﬃcult value judgments are
faced in constructing and assessing the HDI, making its assumed tradeoﬀs
more explicit would be a welcome step.
Ravallion suggests that, instead of using the geometric mean, the HDR
team had generalised its old additive HDI in the natural form proposed by
Chakravarty (2003)
HDIc = [f(Ile) + f(Is) + f(Iy)]/3 (2.14)
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where f is some smooth, twice-diﬀerentiable, concave function mapping from
the [0, 1], to [0, 1] with f(0) = 0 and f(1) = 1. Chakravarty (2003) shows that
the above equation satisﬁes three principles: normalisation; consistency in
aggregation; and symmetry.
Consistency of aggregation forces the HDI to be linearly additive
in the f(Ix) as in equation 2.15. Chakravarty proposes a parametric
special case of the equation in which f(Ix) = I
r
x for (0 < r < 1),
giving an index that I will label HDIcr . The old HDI is the limiting
case where r = 1, and only then does the index impose perfect
substitutibility between the Ixs (Ravallion 2012: 15).
Ravallion suggests two further modiﬁcations to the Chakravarty (2003) in-
dex. The ﬁrst change is to replace lny with y in the income equation so that:
Iy =
(y − ymin)
(ymax − ymin) (2.15)
This change is important since it removes a source of positive income eﬀect
on weights implicit in the new HDI. The second change is to use the arithmetic
mean of the two schooling variables, MS and ES, rather than their geometric
mean. Ravallion argues that, although some tradeoﬀs are unavoidable, the
generalised HDI proposed by Chakravarty (2003) is a better alternative than
that proposed by the 2010 UNDP HDR.
Ravallion concludes by saying that setting the tradeoﬀs in a composite index
is never going to be easy and it is ultimately up to the users to judge for them-
selves if they accept the HDI’s valuations. However, the troubling tradeoﬀs in
the new HDI are not in fact essential to relaxing the perfect substitutability
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property of the old HDI. The less appealing properties of the new index could
have been avoided to a large extent, while allowing perfect substitutability, by
using an alternative aggregation function already found in the literature, in
fact a straightforward generalisation of the old HDI. An important lesson for
the future composite indices is the need for transparency about future trade-
oﬀs, especially those in more complicated indices. Those tradeoﬀs are key to
understanding the properties and implications of the index.
As mentioned before; while many scholars do argue that a multidimensional
approach to well-being measurement is the way forward, much debate still
takes place regarding choices of indicators, what weights to set and data avail-
ability. The purpose of this thesis is to address these problems.
2.4.3 2015 Human Development Report
Some subtle changes were made to the calculation of the UNDP (2015).
The HDI is still the geometric mean of normalised indices for each of the three
dimensions. Minimum and maximum values (goalposts) are set in order to
transform the indicators expressed in diﬀerent units into indices between 0
and 1. These goalposts act as the ‘natural zeros’ and ‘aspirational goals’, re-
spectively, from which component indicators are standardised.
The justiﬁcation for placing the natural zero for life expectancy at 20 years
is based on historical evidence that no country in the 20th century had a life
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expectancy of less than 20 years. Societies can subsist without formal educa-
tion, justifying the education minimum of 0 years. The maximum for mean
years of schooling, 15, is the projected maximum of this indicator for 2025.
The maximum for expected years of schooling, 18, is equivalent to achieving a
masters degree in most countries.
For the education dimension, the arithmetic mean of the two resulting in-
dices is taken, which can be represented as follows:
A2,i =
2∑
m=1
e
1
2
m,i (2.16)
The low minimum value for gross national income (GNI) per capita, $100,
is justiﬁed by the considerable amount of unmeasured subsistence and non-
market production in economies close to the minimum, which is not captured
in the oﬃcial data. The maximum is set at $75, 000 per capita. Kahneman
and Deaton (2010) have shown that there is a virtually no gain in human de-
velopment and well-being from annual income beyond $75, 000. Assuming an
annual growth rate of 5 percent, only three countries are projected to exceed
the $75, 000 ceiling in the next four years.
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Table 2.3: Top and Bottom 20 Country rankings according to UNDP 2015
HDR
HDI rank Country LE9 EYOS 10 MYOS 11 GNI 12 HDI Score
1 Norway 81.6 17.49 12.63 $64,992.34 0.944
2 Australia 82.4 20.22 12.96 $42,260.61 0.935
3 Switzerland 83.0 15.79 12.82 $56,431.07 0.930
4 Denmark 80.2 18.69 12.73 $44,025.48 0.923
5 Netherlands 81.6 17.92 11.89 $45,435.12 0.922
6 Germany 80.9 16.46 13.07 $43,918.54 0.916
6 Ireland 80.9 18.57 12.20 $39,568.12 0.916
8 United States 79.1 16.48 12.94 $52,946.51 0.915
9 Canada 82.0 15.88 13.00 $42,155.01 0.913
9 New Zealand 81.8 19.16 12.50 $32,689.36 0.913
11 Singapore 83.0 15.40 10.63 $76,628.20 0.912
12 Hong Kong 84.0 15.60 11.16 $53,959.41 0.910
13 Liechtenstein 80.0 14.95 11.83 $79,851.02 0.908
14 Sweden 82.2 15.82 12.10 $45,635.50 0.907
14 United Kingdom 80.7 16.18 13.05 $39,267.19 0.907
16 Iceland 82.6 18.98 10.59 $35,182.11 0.899
17 Korea (Republic of) 81.9 16.87 11.89 $33,890.45 0.898
18 Israel 82.4 15.95 12.54 $30,675.51 0.894
19 Luxembourg 81.7 13.88 11.71 $58,711.39 0.892
20 Japan 83.5 15.33 11.52 $36,926.92 0.891
169 South Sudan 55.7 7.56 5.37 $2,332.12 0.467
170 Senegal 66.5 7.95 2.48 $2,188.11 0.466
171 Afghanistan 60.4 9.27 3.23 $1,885.33 0.465
172 Coˆte d’Ivoire 51.5 8.94 4.26 $3,171.29 0.462
173 Malawi 62.8 10.75 4.29 $747.33 0.445
174 Ethiopia 64.1 8.50 2.41 $1,427.67 0.442
175 Gambia 60.2 8.77 2.82 $1,507.33 0.441
176 Congo (DRC) 58.7 9.75 6.01 $680.47 0.433
177 Liberia 60.9 9.50 4.09 $804.95 0.430
178 Guinea-Bissau 55.2 9.05 2.83 $1,362.35 0.420
179 Mali 58.0 8.43 2.04 $1,582.99 0.419
180 Mozambique 55.1 9.28 3.25 $1,123.44 0.416
181 Sierra Leone 50.9 8.57 3.06 $1,780.36 0.413
182 Guinea 58.8 8.70 2.42 $1,095.76 0.411
183 Burkina Faso 58.7 7.77 1.37 $1,590.70 0.402
184 Burundi 56.7 10.11 2.69 $758.18 0.400
185 Chad 51.6 7.40 1.93 $2,085.34 0.392
186 Eritrea 63.7 4.10 3.86 $1,130.17 0.391
187 Central African Republic 50.7 7.24 4.22 $580.73 0.350
188 Niger 61.4 5.42 1.45 $908.34 0.348
9Life expectancy at birth, measured in years
10Expected years of schooling
11Mean years of schooling
12Gross national income per capita (PPP$)
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The results from the UNDP 2015 HDR are broadly similar to that of the
2010 HDR. Since 1990 the number of Europeans in the top 20 have dropped
from 14 to 11. There are some new entrants to the top 20 such as Korea
and Singapore. 19 of the bottom 20 countries are African countries. How the
UNDP approaches the quantiﬁcation of human development going forward will
be of considerable interest to governments and policy-makers alike.
2.5 Reviewing the ‘Command Over Resources’
Component of HDI
2.5.1 Introduction
What role does income play in multidimensional well-being measurement?
There are many studies that have looked at household wealth as a compo-
nent for multidimensional well-being measurement. Stiglitz (1969), Wolﬀ and
Zacharias (2009), Dworkin (1980), Muellbauer (2007), Morris et al. (2000),
Montgomery et al. (2000), Filmer and Pritchett (1999), Filmer and Pritchett
(2001),Maluccio et al. (2005), Lokshin et al. (2006), Howe et al. (2009) and
Davies et al. (2011).
Anand and Sen (2000) discuss that the income component of the Human
Development Index is to serve as a proxy for some of the important aspects
of the quality of live that are missed out in the exclusive concentration of life
expectancy and basic education. Having an income related control over pur-
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chasable commodities can be intrinsically valuable. Nevertheless, in an indirect
way - both as a proxy and as a casual antecedent - the income of a person can
tell us a good deal about the things that she has reason to value. As a crucial
means to a number of important ends, income, has, thus, much signiﬁcance
even in the accounting of human development.
Meyer and Sullivan (2003) argue that consumption captures permanent in-
come, reﬂects the insurance value of government programs and credit markets,
better accommodates illegal activity and price changes, and is more likely to
reﬂect private and government transfers. Reporting arguments for income or
consumption are more evenly split, with key arguments favouring income and
other important arguments favouring consumption. Income data are easier to
collect and therefore are often collected for larger samples. For most people,
income is easier to report given administrative reporting and a small number of
sources of income. However for analyses of families with few resources these ar-
guments are less valid. Income appears to have a higher non-response rate and
to be substantially under-reported, especially for categories of income impor-
tant for those with few resources. Furthermore, the extent of under-reporting
appears to have changed over time.
Meyer and Sullivan argue that income is under-reported and measured with
substantial error, especially for those with few resources such as low-educated
single mothers. Expenditures for those near the bottom greatly exceed re-
ported income. This result is evident in the percentiles of the expenditure and
income distributions, and in comparisons of average expenditures and income
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among low-educated single mothers. These diﬀerences between expenditures
and income cannot be explained with evidence of borrowing or drawing down
wealth, as we show these families rarely have substantial assets or debts. Other
evidence suggests that earnings reports are understated, as the implied hourly
wage rate obtained by dividing earnings by hours is often implausibly low.
2.5.2 The Importance of Wealth
There are many reasons for interest in personal wealth, and many ways in
which the concept of wealth may be deﬁned. The focus of this thesis is on the
general characteristics of wealth and wealth data. This serves as background
information for the analysis that follows in Chapter 3, which provides a spe-
ciﬁc case for using wealth instead of income in the HDI. That case turns on
the intrinsic properties of wealth from a well-being perspective. If we were
concerned with the overall distribution of economic well-being or resources,
it would be appropriate to examine the distribution of ‘total wealth’, that is,
human plus nonhuman capital. The term ‘wealth’ can also refer to ‘net worth’
- ie., the value of nonhuman assets minus debts.
One major reason for interest in wealth-holdings is that, unlike human cap-
ital, most real property and ﬁnancial assets can be readily bought and sold.
This allows nonhuman wealth to be used for consumption smoothing in pe-
riods when consumption is expected to be high (growing families) or income
is expected to be low (retirement), and in periods of unanticipated shocks
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to either income or expenditure (the precautionary motive for saving). This
consumption-smoothing role is particularly important when individuals face
capital market imperfections or borrowing constraints.
Wealth may be accumulated, or retained, for the purpose of making be-
quests. Additional non-economic reasons for studying wealth include the power
or social status, which may be associated with certain types of assets such as
privately, owned businesses. The pattern of wealth-holdings across individuals,
families, and subgroups of the population, is therefore capable of revealing a
great deal about both the type of economy in which people operate, and the
kind of society in which they live.
The concept of net worth may appear to be straightforward, but should we
deal with intangible assets, which cannot be readily bought and sold? This
category covers pension rights, life insurance, and entitlement to future gov-
ernment transfers (including ‘social security wealth’) (Davies and Shorrocks,
2000).
Davies and Shorrocks (2000) highlight important ‘stylised facts’ about the
distribution of wealth, which are useful to highlight at the outset. These are:
• Wealth is distributed less equally than labour income, total money in-
come or consumption expenditure. While Gini coeﬃcients in developed
countries typically range between about 0.3 and 0.4 for income, they
vary from about 0.5 to 0.9 for wealth. Other indicators reveal a simi-
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lar picture. The estimated share of wealth held by the top 1 percent of
individuals or families varies from about 15 − 35 percent, for example,
whereas their income share is usually less than 10 perent.
• Financial assets are less equally distributed than non-ﬁnancial assets,
at least when owner-occupied housing is the major component of non-
ﬁnancial assets. However, in countries where land value is especially
important, the reverse may be true.
• The distribution of inherited wealth is much more unequal than that of
wealth in general.
• In all age groups there is typically a group of individuals and families
with very low net worth, and in a number of countries, including the US;
the majority have surprisingly low ﬁnancial assets at all ages.
• Wealth inequality has, on the whole, trended downwards in the twen-
tieth century, although there have been interruptions and reversals, for
example in the US where wealth inequality has increased since the mid
1970s.
Another concern is that wealth is less evenly distributed than income. This
is an argument frequently used when arguing in favour of income-based mea-
surements of well being: it is not as unevenly distributed as wealth and thus
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serves as a better measuring tool. It is no secret, however, that wealth is less
evenly distributed than income and that one shouldn’t shy away from this. If
a smaller group of the population have an increasing ownership of the world’s
wealth, then this will inevitably have an impact on human development. Mul-
tidimensional well-being indices should reﬂect this fact. The fact that wealth is
more unevenly distributed than income should not act as a deterrent to using
wealth data instead of income data to measure living standards.
While having an income can be instrumental in obtaining items that one
deems necessary, owning assets such as a car, refrigerator, garden, etc holds
intrinsic value. They provide the function that they are designed for - they
can be durable, can be value-adding, and can be used all year unlike seasonal
income. Consider an example where a person’s income is zero. Using the
UNDP’s HDI geometric mean as a measure for human development, that per-
son’s HDI score would fall to zero if income is zero. The interpretation of the
UNDP HDI is that this person does not have ‘command over resources needed
to achieve a decent standard of living’. If an individual has ownership of a
stock of wealth, be it in the form of bonds or durable assets, those assets are
both instrumental and intrinsic in that they can be sold for disposable income.
2.5.3 Criticisms of Wealth Data
Empirical evidence on wealth-holdings is sometimes obtained from estate or
wealth tax records, although these sources are becoming less important. Sur-
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vey information on wealth-holdings is now available in many countries, and
wealth details are being recorded in an increasing number of panel datasets.
Surveys are very valuable sources of data, but they frequently suﬀer from
under-reporting of assets and higher non-response rates among the wealthy.
For this reason, estate and wealth tax data probably yield more reliable in-
formation on the upper tail of the distribution. Estimates of the wealth of
named individuals provide another potentially valuable source of data on the
very richest families, but they have not been given much attention to date by
academic researchers.
The deﬁciencies of survey data on wealth mean that the results need to
be treated with caution. But the weight of evidence strongly supports many
long-standing beliefs. All studies agree that wealth is more highly concentrated
than income, even when pension entitlements are included in the deﬁnition of
wealth Data constructed for the US, UK and Sweden conﬁrm the long run
decline in wealth inequality over the period 1920-1975. After 1975 the evi-
dence is more mixed, and wealth inequality in the US seems to have moved
upwards along with income inequality. Another widespread empirical ﬁnding
is the high proportion of families that claim to have little or no ﬁnancial wealth
of any kind. It also appears that asset portfolios, even those of the wealthiest
households, are not very diversiﬁed
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2.6 Happiness and Human Development
2.6.1 Introduction
In this section, this thesis introduces some of the literature on happiness
or subjective well-being. The aim is to provide an overview of the literature,
albeit perhaps somewhat subjective, against which the analysis of Chapter 4
should be seen. This analysis combines a measure of happiness with the HDI.
Consider an example where a country has a maximum income score and ed-
ucation score but had a life expectancy of zero. Under an arithmetic method
the country in question would have a score of 0.66. This seems unrealistic con-
sidering everyone in the country is deceased. Using a geometric mean would
give this country a score of 0, which is more realistic given the circumstances.
Taking what was said a couple of paragraphs ago: an individual with low hap-
piness may not be able to optimise the other components needed for adequate
human development.
Researchers have studied happiness on two levels, individual and country
level. Most of the research works focus on studying happiness or life satisfaction
of individuals. Such research includes, Easterlin (2001), Diener and Biswas-
Diener (2002), Frey and Stutzer (2002), Diener and Seligman (2004) Rojas
and Veenhoven (2013), Veenhoven (2009), Stutzer (2004), Blanchﬂower and
Oswald (2005), Headey and Wooden (2004), Kahneman and Krueger (2006),
Arvin and Lew (2010) Rojas and Veenhoven (2013). Easterlin (2001) intro-
duces material aspiration as a determinant in his happiness equation to explain
his paradox relationships between subjective well-being and income. He ﬁnds
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that material aspiration grows along with income in proportion, and utility
functions shift inversely with material aspirations. Country level happiness,
however, has been less studied
In the relatively limited studies on country level happiness, the relation-
ship between happiness and income is the most controversial factor. Easterlin
(1974) argued that while within a given country people with higher incomes
were more likely to report being happy, this would not hold across countries,
creating an apparent paradox, known as the Easterlin Paradox. Easterlin re-
ported data apparently showing that reported happiness was not signiﬁcantly
associated with per capita GDP, among developed nations. Examining trends
within nations, Easterlin suggested that the increase in income in the United
States between 1946 and 1970 contrasted with ﬂat levels of reported happi-
ness, and declines between 1960 and 1970. These claimed diﬀerences between
nation-level and person-level results fostered an ongoing body of research and
debate.
Mookerjee and Beron (2005) ﬁnd that income level is not related to happi-
ness levels in both rich and poor countries. Ram (2010), however, believes that
there is a signiﬁcant positive association between income and happiness. He
also ﬁnds that increasing government spending does not lower population hap-
piness in cross country contexts, which contrasts with the ﬁnding of Bjørnskov
(2006). Shahbaz and Aamir (2008) discover in Pakistan that income derived
from remittances pushes the happiness level of the poor upward signiﬁcantly,
however, economic growth or a rise in GDP per capita decreases the level of the
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happiness of the poor. Other pecuniary factors are also proved to be related ei-
ther positively or negatively with population happiness, such as inﬂation rate,
taxes, and the unemployment rate. Arvin and Lew (2012) present evidence on
the relationship between happiness and aid given diﬀerent levels of corruption.
They ﬁnd that accounting for corruption, aid has a negative marginal eﬀect
on happiness, but only in countries where corruption is most rampant.
It is obvious that most of the limited literature of studies on country level
happiness is focusing on pecuniary factors. Only a few studies employ non-
pecuniary factors. In these several studies, Veenhoven (2008) brings forward
security, freedom, inequality, brotherhood and justice. He raises that social
security, political and personal freedom, tolerance, trust in people, voluntary
work, rule of law, and respect of civil rights have positive relationships with
national happiness, while lethal accidents, discrimination of women, and cor-
ruption have negative relationships with national happiness. Welsch (2003)
thinks that freedom only aﬀects happiness indirectly through its impact on
income, while rationality has both direct and indirect eﬀects on happiness.
Inglehart et al. (2008) ﬁnd that besides economic development, democrati-
sation and increasing social tolerance can lead to higher levels of happiness.
Findings of Kim and Kim (2012) show that government can inﬂuence, to the
greatest extent, people’s happiness. Ott (2010) ﬁnds that good governance,
voice accountability, political stability, government eﬀectiveness, regulatory
quality, rule of law, and control of corruption -does not only produce a higher
level of happiness, but also lowers inequality of happiness among citizens.
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2.6.2 Happiness Theories
A common theme in writings on happiness is that happiness is ‘relative’
(Veenhoven, 1991). The theory holds that happiness does not depend on an
objective good, but rather on subjective comparison. As such, happiness is
seen as both futile and evasive: futile because a happy life is not necessarily
a good life, ‘evasive’ because standards tend to rise with success, leaving the
individual as unhappy as before. In this view, there is little sense in promoting
happiness (Veenhoven, 1991).
Though held in great respect intellectually, this theory is seldom followed
in practice. Personally, we all try to improve our situations in the hope of
getting happier. Collectively, we require the (welfare) state to maximise mate-
rial comfort, legal protection and social security in the belief that such ‘social
progress’ will make life more satisfying. So there is something odd about this
theory (Veenhoven, 1991).
Happiness can be deﬁned as the degree to which an individual judges the
over all quality of life favourably. Happiness can also be called ‘life satisfac-
tion’ (Veenhoven, 1991). When this evaluation crystallises into a stable view,
we can speak of happiness as an attitude towards one’s life. There is evidence
that the overall evaluation of life draws on two more or less distinct sources
of information: how well one feels generally and how favourable one compares
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with standards of success.
Veenhoven (1991) argues that the overall appreciation of life does not result
conscious comparison exclusively, but depends on how we feel aﬀectively. He-
donic level depends largely on the gratiﬁcation of innate needs: it is in fact an
automatic signal that tells us whether minimal demands for bio-psychological
functioning are being met. These needs are ﬁxed unwired requirements of the
human organism rather than variable constructions of the individual mind.
Consequently, needs are not adjustable, they in fact, mark the limits of human
adaptability.
The Easterlin (1995) hypothesis is as follows: imagine that your income in-
creases substantially while everyone else stays the same. Would you feel better
oﬀ? The answer most people would give is ‘yes’. Now suppose that your in-
come stays the same while everyone else increases substantially. How would
you feel? Most people would say that they would be less well oﬀ. This is
because judgments of personal well being are made by comparing one’s objec-
tive status with a subjective living level norm, which is signiﬁcantly inﬂuenced
by the average level of living in a society as a whole. If living levels increase
generally, subjective living level norms rise. The individual who’s income is
unchanged will feel poorer, even though his or her objective circumstances
are the same as before. Put generally, happiness, or subjective well being,
varies directly with one’s own income and inversely with the incomes of oth-
ers. Raising the incomes of all does not increase the happiness of all, because
the positive eﬀect of higher income on subjective well-being is oﬀset by the
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negative eﬀect of higher living level norms brought about by the growth in
incomes generally.
Today, as in the past within a country at a given time those with higher
incomes are, on average, happier. However, raising the incomes of all does not
increase the happiness of all. This is because the material norms on which
judgments of well being are based increase in the same proportion as the ac-
tual income of society. Easterlin also notes that there is a need to develop
international cross sections of the happiness income relationship that are free
of cultural biases Easterlin (1995).
Botha and Booysen (2014) argue that evidence indicates that better family
functioning is strongly associated with happier people and greater life satisfac-
tion. Thus, having good relationships within the family is on average beneﬁcial
to an individual family member’s happiness and life satisfaction. In addition,
greater levels of attachment (how close family members are to each other) and
changeability (the degree of ﬂexibility within the family) are positively related
to personal happiness and satisfaction with life. Family type also matters:
People in extremely dysfunctional families are much less satisﬁed with life and
less happy than persons living in balanced families. These ﬁndings conﬁrm the
importance of family, and how families function, to the enhancement of the
well-being of individual family members within South African households.
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2.6.3 Empirical Results
Rojas (2004) studies human well-being from a subjective well-being ap-
proach. On the basis of a Mexican database the investigation shows that
there is a weak relationship between subjective well-being and indicators of
well-being such as income and consumption. Therefore, subjective well-being
provides additional useful information to study human well-being and, in con-
sequence, poverty. Three reasons for the existence of a weak relationship are
studied: First, the fact that a person is much more than a consumer; second,
the role of heterogeneity in human perceptions; and third, the existence of het-
erogeneity in purposes of life. The understanding and abatement of poverty
would be better served by a concept of human well-being which incorporates
subjective well-being indicators and which is based on the wholeness and com-
plexity of human beings.
In two major international surveys, Leigh and Wolfers (2006) ﬁnd a modest
positive relationship between the HDI and happiness, and a stronger positive
relationship between the HDI and life satisfaction. Similar patterns are found
using GDP per capita. In each case, Australia lies slightly above the regression
line, indicating that Australians are a little happier (or more satisﬁed) than
its HDI (or national income per capita) would predict.
Using the World Value Surveys, the largest cross-national survey that in-
cludes questions on both happiness and life satisfaction, they ﬁnd that Aus-
tralia ranked 12th out of 77 countries for happiness, and 19th out of 78 for life
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satisfaction. Ordered logits show that some of these diﬀerences are not statis-
tically signiﬁcant. In this survey, only one country (Iceland) beat Australia by
a signiﬁcant margin for both happiness and life satisfaction. This should come
as no surprise: across cross-national surveys conducted from the 1940s to the
1980s, Australians have consistently ranked themselves highly on measures of
subjective wellbeing (Leigh and Wolfers, 2006).
2.6.4 Criticisms
Veenhoven (2002a) notes that there are many reservations about self-reported
measures of happiness, people might not be able to oversee their lives, self-
defence might distort the judgment and social desirability could give rise to
rosy answers. Thus, early investigators experimented with indirect question-
ing. Happiness was measured by a clinical interview, by content analysis of
diaries and by using projective methods such as the Thematic Apperception
Test. These methods are laborious and their validity is not beyond doubt.
Hence, direct questions have also been used from the beginning. A careful
comparison of these methods showed that direct questioning yields the same
information at a lower cost (Veenhoven, 2002a).
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2.7 Sub-National Well-Being Measurement in
Vietnam
2.7.1 Introduction
Perhaps the most serious weakness is that the HDI only looks at average
achievements and, thus, does not take into account the distribution of human
development within a country or population subgroup (see e.g., Sagar and Na-
jam, 1998).
There are some papers that address the insensitivity of the HDI to inequality
between population subgroups. Anand and Sen (1994), Grimm et al. (2008)
and Hicks (1997) suggested discounting each dimension index by one minus the
Gini coeﬃcient for that dimension before the arithmetic mean over all three is
taken. Therefore, high inequality in one dimension lowers the index value for
that dimension and, hence its contribution to the HDI. Although the idea of
such a discount factor is rather intuitive, the Gini-corrected HDI has not been
widely used, largely due to data constraints. The Gender related Development
Index, or GDI, was another attempt in that direction. Its motivation was the
1995 Human Development Report’s emphasis on gender inequalities. The GDI
adjusts the HDI downward by existing gender inequalities in life-expectancy,
education and incomes.
The GDI calculates each dimension index separately for men and women
and then combines both by taking the harmonic mean, penalising diﬀerences
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in achievement between men and women. The overall GDI is then calcu-
lated by combining the three gender-adjusted dimension indices by taking the
arithmetic mean. This concept could of course also be applied using other
segmentation variables than gender, such as diﬀerent ethnic or income groups.
This would, however, presume the existence of human development achieve-
ment data by groups, which is the topic of our study.
Grimm et al. (2008) aggregate the three dimensions of the HDI at income
quintile levels. Based on a method and computations described in detail, the
HDR 2006 presented a HDI for all ﬁve income quintiles for a sample of 11
OECD countries and 21 developing countries. The results showed that across
all countries inequality in human development was very high. It was typi-
cally larger in developing countries, and particularly sizeable in Africa. This
was not only due to an unequal income distribution, but also to substantial
inequalities in education and life expectancy. In some middle income develop-
ing countries the highest quintile ranked among the high human development
countries, whereas the lowest quintile ranked among the low human develop-
ment countries. But also in rich countries, the diﬀerentials were large.
2.7.2 Existing Literature
Very few studies have extensively looked at creating a HDI at the sub-
national level. Perhaps the most well known study is done by (Harttgen and
Klasen, 2011).Harttgen and Klasen (2011) provides a method and illustration
Chapter 2. Literature Review 78
for calculating the HDI at the household level. This allows the analysis of the
HDI by any kind of population subgroups and by household socioeconomic
characteristics. Furthermore, it allows applying any kind of inequality mea-
sure to the HDI across population subgroups and over time For their analysis
they use the Demographic and Health Survey (DHS) data where information
on education and mortality is available.
They start with the calculation of the GDP component of the HDI. Since
they do not have information on income or expenditure in the DHS data sets
that can be used for our analysis, they consider an alternative approach to
determine the socio-economic status of a household, which they use as a proxy
for income or expenditure. They combine an asset index approach in deﬁning
well-being proposed by Filmer and Pritchett (2001) and Sahn and Stifel (2001)
with an income simulation approach proposed by Harttgen and Vollmer (2009).
They calculate an asset index to construct an aggregated uni-dimensional index
over the range of diﬀerent dichotomous variables of household assets captur-
ing housing durables and information on the housing quality that indicate the
welfare of the household. For the estimation of the weights and for the ag-
gregation of the index, they use a principal component analysis proposed by
Filmer and Pritchett (2001), relying on the ﬁrst principal component as the
asset index.
They then calculate the education index of the HDI at the household level.
For this, they calculate rates of adult literacy and gross school enrolment at
the household level. For the adult literacy rates, they use the information on
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literacy in the DHS. For some DHS, the information on literacy is missing.
Harttgen and Klasen (2011) deﬁne an adult household member as being liter-
ate if she has at least ﬁve years of schooling completed.
Harttgen and Klasen (2011) face a problem when calculating the education
index in that enrolment information is only available for households that have
school-age children. They posit how to compare the value for the education
component of households where they just have information on literacy with
those where they have information on literacy and enrolment. Harttgen and
Klasen (2011) provide two possible solutions.
First, they drop the enrolment component and rely only on literacy. No
assumptions of replacing missing values have to be made. But, on the other
hand, this approach could bias the education component in the HDI because
literacy rates are sometimes much higher, and sometimes much lower, than
enrolment rates.
The second approach is to use an imputation-based approach to ﬁll the miss-
ing values of enrolment. This means that the missing value is replaced by a
regression predicted score, where one uses the existing values of the respective
variables and regress them on a set of covariates. Since both enrolment and
literacy are expressed in rates at the household level they rely on a simple
OLS regression approach, controlling for typical individual and household so-
cioeconomic characteristics such as the education of the household head or the
structure of the household as well as for cluster- means and interaction eﬀects.
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In addition to this, Harttgen and Klasen (2011) also calculate the education
component of the HDI based on another indicator of educational attainment
to deal with the issue that adult literacy may not be a very good indicator
of educational attainment because it does not take into account higher lev-
els of achievements in education. They introduce the indicator of the mean
years of schooling of adults aged 25 and older into the education component
by dropping the adult literacy rate and leaving the weights to calculate the
education index unchanged. This way they can illustrate how the choice of
the educational indicator inﬂuences the outcome of the education index and
of the overall HDI. The main challenge that arises using years of education is
to normalise the subindex between 0 and 1, because they need to decide on
a minimum and maximum amount of years of education. In this paper, we
deﬁne the minimum years of education to be zero and the maximum to be 16
years of schooling.
To calculate the life expectancy index, Harttgen and Klasen (2011) combine
information on child mortality with model life tables and use again a regres-
sion based approach to calculate mortality rates at the household level. The
reason for this imputation is twofold. First, we need to overcome the problem
of households without children resulting in a loss of data. Second, we need to
obtain an estimate of child mortality that has a more continuous character,
because otherwise we would have only limited variation in the data since in
most household either none, one or two children died resulting in a household
speciﬁc mortality rates clustered around 0 (for which no life expectancy is
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computable), and values such as 0.25, 0.33, or 0.5.
Harttgen and Klasen (2011) regress child mortality on a set of basic house-
hold and community socioeconomic characteristics using a using a discrete
time proportional hazard model with a peace-wise constant baseline hazard
function. to control for censored data. They then use a prediction of child
mortality for all households (and not only on those without children). Once
the three dimension indices are calculated, we simply calculate the household
speciﬁc HDI, by taking the arithmetic mean of the three dimension indices.
Their results are that Armenia shows the highest level in human develop-
ment in our sample of countries with an HDI 2 value of 0.783 followed by Egypt
(0.693), whereas the lowest value is found for two African countries, namely
Burkina Faso (0.370) and Ethiopia (0.380). The high value of the HDI for Ar-
menia is mainly driven by the high outcome in the life expectancy component
(0.891) and the high outcome in the education component (0.835), both are
also the highest in the sample.
The results from the outcomes in human development by HDI quintiles it-
self. They show large inequalities between the lowest and the highest HDI
decile within countries. For example, in Nigeria the ratio of the highest to the
lowest decile is 4.542. The ratio of the median to the highest and the lowest
decile respectively further illustrates the inequality in human development. It
is interesting to note that for similar levels of the overall HDI, the 10 : 1 decile
ratio is quite diﬀerent. For example, Peru has much higher HDI inequality
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than Egypt, Indonesia, or Vietnam; Nicaragua and Bolivia have much higher
HDI inequality than Pakistan; and Nigeria has much higher HDI inequality
than Senegal, Ethiopia, or Zambia.
They also found large diﬀerences in human development across HDI quin-
tiles and income quintiles. The best oﬀ decile shows much higher outcomes
in human development than the lowest decile with respect to the HDI and all
three sub-components of the HDI. Furthermore, they found that human de-
velopment in urban areas is considerably higher than in rural areas, revealing
substantial diﬀerences in Africa. We also found that the age and education of
the household head matters.
2.8 Conclusions
The literature on well-being concepts and measurement is indeed extensive.
There is widespread agreement that income measurement alone (such as GNI
per capita) is not suﬃcient to measure well being - other indicators are needed.
This chapter documented the change from this singular way of thinking with
the creation of the UNDP HDI. The UNDP kept with the same dimensions
it has used since its ﬁrst report (UNDP, 1990): longevity, knowledge, and
command over resources. While the dimensions have remained the same, the
measurement of these dimensions and how they are aggregated have changed
over time, due to suggestions from the international community. While the
changes the UNDP made over time have been mostly positive, there is room
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to further evolve the HDI. The proposed changes highlighted, for example,
by Ravallion (2012) and Neumayer (2001) could be implemented. There are
other criticisms such as high correlation between components. while this can
be problematic for any multidimensional index , this should not be a deterrent
to seek to ﬁnd variables that are correlated with the outcome of the index, but
not necessarily correlated with the other components of the index.
The chapters that follow in this thesis aim to add to this discussion. Chapter
3 looks at the ‘command over resources’ dimension of the HDI, more specif-
ically, discussing if a ‘wealth’ value would be a better ﬁt than income as a
component for multidimensional well-being measurement. Chapter 4 discusses
the idea of adding a 4th dimension (happiness) to the HDI. Chapter 5 analyses
sub-national multidimensional well-being measurement. Chapter 6 concludes
this thesis.
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2.9 Appendix: Chapter 2
Table 2.4: Country ranking according to the UNDP HDR, 1990
Rank Country LE at Birth 13 Adult Literacy Rate 14 Real GDP p/c 15 HDI Score
1 Japan 78 99% $13,135 0.996
2 Sweden 77 99% $13,780 0.987
3 Switzerland 77 99% $15,403 0.986
4 Netherlands 77 99% $12,661 0.984
5 Canada 77 99% $16,375 0.983
6 Norway 77 99% $15,940 0.983
7 Australia 76 99% $11,782 0.978
8 France 76 99% $13,961 0.974
9 Denmark 76 99% $15,119 0.971
10 United Kingdom 76 99% $12,270 0.970
11 Finland 75 99% $12,795 0.967
12 Germany (Fed, Rep) 75 99% $14,730 0.967
13 New Zealand 75 99% $10,541 0.966
14 Italy 76 97% $10,682 0.966
15 Belgium 75 99% $13,140 0.966
16 Spain 77 95% $8,989 0.965
17 Ireland 74 99% $8,566 0.961
18 Austria 74 99% $12,386 0.961
19 USA 76 99% $17,615 0.961
20 Israel 76 99% $9,182 0.957
21 Germany (Dem, Rep.) 74 99% $8,000 0.953
22 Greece 76 93% $5,500 0.949
23 Hong Kong 76 88% $13,906 0.936
24 Chile 72 98% $4,862 0.931
25 Czechoslovakia 72 98% $7,750 0.931
26 USSR 70 99% $6,000 0.920
27 Bulgaria 72 93 $4,750 0.918
28 Costa Rica 75 93% $3,760 0.916
29 Uruguay 71 95% $5,063 0.916
30 Hungary 71 98% $4,500 0.915
31 Yugoslavia 72 92% $5,000 0.913
32 Argentina 71 96% $4,647 0.910
33 Poland 72 98% $4,000 0.910
34 Korea, Rep. 70 95% $4,832 0.903
13Represented as years.
14Represented as a percentage of total population
15Purchasing Power Parity-Adjusted.
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Table 2.5 continued
Rank Country LE at Birth Adult Literacy Rate Real GDP per capita HDI Score
35 Singapore 73 86% $12,790 0.899
36 Portugal 74 85% $5,597 0.899
37 Trinidad and Tobago 71 96% $3,664 0.885
38 Panama 72 89% $4,009 0.883
39 Cuba 74 96% $2,500 0.877
40 Mexico 69 90% $4,624 0.876
41 Romania 71 96% $3,000 0.863
42 Venezuela 70 87% $4,306 0.861
43 Kuwait 73 70% $13,843 0.839
44 Jamaica 74 82% $2,506 0.824
45 Colombia 65 88% $3,254 0.801
46 Malaysia 70 74% $3,849 0.800
47 Albania 72 85% $2,000 0.790
48 Sri Lanka 71 87% $2,053 0.789
49 Korea, Dem. Rep. 70 90% $2,000 0.789
50 Mauritius 69 83% $2,617 0.788
51 Brazil 65 78% $4,307 0.784
52 Paraguay 67 88% $2,603 0.784
53 Thailand 66 91% $2,576 0.783
54 United Arab Emirates 71 60% $12,191 0.782
55 Iraq 65 89% $2,400 0.759
56 Ecuador 66 83% $2,687 0.758
57 Peru 63 85% $3,129 0.753
58 Jordan 67 75% $3,161 0.752
59 Turkey 65 74% $3,781 0.751
60 Nicaragua 64 88% $2,209 0.743
61 Mongolia 64 90% $2,000 0.737
62 Lebanon 68 78% $2,250 0.735
63 South Africa 61 70% $4,981 0.731
64 Libya 62 66% $7,250 0.719
65 China 70 69% $2,124 0.716
66 Phillipines 64 86% $1,878 0.714
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Table 2.5 continued
Rank Country LE at Birth Adult Literacy Rate Real GDP per capita HDI Score
67 Saudi Arabia 64 55% $8,320 0.702
68 Dominican Rep. 67 78% $1,750 0.699
69 Syria 66 60% $3,250 0.691
70 Iran 66 51% $3,300 0.660
71 Tunisia 66 55% $2,741 0.657
72 El Salvador 64 72% $1,733 0.651
73 Botswana 59 71% $2,496 0.646
74 Algeria 63 50% $2,633 0.609
75 Viet Nam 62 80% $1,000 0.608
76 Guatemala 63 55% $1,957 0.592
77 Indonesia 57 74% $1,660 0.591
78 Lesotho 57 73% $1,585 0.591
79 Zimbabwe 59 74% $1,184 0.576
80 Honduras 65 59% $1,119 0.563
81 Myanmar 61 79% $752 0.561
82 Bolivia 54 75% $1,380 0.548
83 Oman 57 30% $7,750 0.535
84 Gabon 52 62% $2,068 0.525
85 Lao 49 84% $1,000 0.506
86 Egypt 62 45% $1,357 0.501
87 Morocco 62 34% $1,761 0.489
88 Zambia 54 76% $717 0.481
89 Kenya 59 60% $794 0.481
90 Cameroon 52 61% $1,381 0.474
91 Kampuchea, Dem. 49 75% $1,000 0.471
92 Papua New Guinea 55 45% $1,843 0.471
93 Madagascar 54 68% $634 0.440
94 India 59 43% $1,053 0.439
95 Pakistan 58 30% $1,585 0.423
96 Tanzania 54 75% $405 0.413
97 Namibia 56 30% $1,500 0.404
98 Congo 49 63% $756 0.395
99 Coˆte d’Ivoire 53 42% $1,123 0.393
100 Yemen, PDR 52 42% $1,000 0.369
101 Ghana 55 54% $481 0.360
102 Haiti 55 38% $775 0.356
103 Uganda 52 58% $511 0.354
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Table 2.5 continued
Rank Country LE at Birth Adult Literacy Rate Real GDP per capita HDI Score
104 Togo 54 41% $670 0.337
105 Liberia 55 35% $696 0.333
106 Yemen, Arab Reb. 52 25% $1,250 0.328
107 Nigeria 51 43% $668 0.322
108 Bangladesh 52 33% $883 0.318
109 Angola 45 41% $1,000 0.304
110 Rwanda 49 47% $571 0.304
111 Zaire 53 62% $220 0.294
112 Ethiopia 42 66% $454 0.282
113 Senegal 47 28% $1,068 0.274
114 Nepal 52 26% $722 0.273
115 Central African Rep. 46 41% $591 0.258
116 Sudan 51 23% $750 0.255
117 Malawi 48 42% $476 0.250
118 Mozambique 47 39% $500 0.239
119 Bhutan 49 25% $700 0.236
120 Burundi 50 35% $450 0.235
121 Benin 47 27% $665 0.224
122 Afghanistan 42 24% $1,000 0.212
123 Mauritania 47 17% $840 0.208
124 Somalia 46 12% $1,000 0.200
125 Guinea 43 29% $500 0.162
126 Chad 46 26% $400 0.157
127 Sierra Leone 42 30% $480 0.150
128 Burkina Faso 48 14% $500 0.150
129 Mali 45 14% $543 0.143
130 Niger 45 14% $452 0.116
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Table 2.5: Country ranking according to the UNDP HDR, 2015
HDI rank Country LE16 EYOS 17 MYOS 18 GNI p/c 19 HDI Score
1 Norway 81.6 12.63 17.49 $64992.34 0.944
2 Australia 82.4 12.96 20.22 $42260.61 0.935
3 Switzerland 83.0 12.82 15.79 $56431.07 0.930
4 Denmark 80.2 12.73 18.69 $44025.48 0.923
5 Netherlands 81.6 11.89 17.92 $45435.12 0.922
6 Germany 80.9 13.07 16.46 $43918.54 0.916
6 Ireland 80.9 12.20 18.57 $39568.12 0.916
8 United States 79.1 12.94 16.48 $52946.51 0.915
9 Canada 82.0 13.00 15.88 $42155.01 0.913
9 New Zealand 81.8 12.50 19.16 $32689.36 0.913
11 Singapore 83.0 10.63 15.40 $76628.20 0.912
12 Hong Kong 84.0 11.16 15.60 $53959.41 0.910
13 Liechtenstein 80.0 11.83 14.95 $79851.02 0.908
14 Sweden 82.2 12.10 15.82 $45635.50 0.907
14 United Kingdom 80.7 13.05 16.18 $39267.19 0.907
16 Iceland 82.6 10.59 18.98 $35182.11 0.899
17 Korea (Republic of) 81.9 11.89 16.87 $33890.45 0.898
18 Israel 82.4 12.54 15.95 $30675.51 0.894
19 Luxembourg 81.7 11.71 13.88 $58711.39 0.892
20 Japan 83.5 11.52 15.33 $36926.92 0.891
21 Belgium 80.8 11.27 16.33 $41187.00 0.890
22 France 82.2 11.13 16.00 $38056.36 0.888
23 Austria 81.4 10.83 15.75 $43869.29 0.885
24 Finland 80.8 10.29 17.07 $38694.77 0.883
25 Slovenia 80.4 11.89 16.81 $27852.15 0.880
26 Spain 82.6 9.58 17.35 $32044.86 0.876
27 Italy 83.1 10.10 16.04 $33030.23 0.873
28 Czech Republic 78.6 12.32 16.39 $26660.28 0.870
29 Greece 80.9 10.26 17.63 $24524.15 0.865
30 Estonia 76.8 12.48 16.48 $25214.00 0.861
31 Brunei Darussalam 78.8 8.77 14.53 $72570.13 0.856
32 Cyprus 80.2 11.62 13.97 $28632.73 0.850
32 Qatar 78.2 9.07 13.79 $123124.36 0.850
34 Andorra 81.3 9.58 13.52 $43977.79 0.845
16Life expectancy at birth, measured in years
17Expected years of schooling
18Mean years of schooling
19Gross national income per capita (PPP$)
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Table 2.6 continued
Rank Country LE at birth MYOS EYOS Real GDP per capita HDI Score
35 Slovakia 76.3 12.23 15.06 $25845.28 0.844
36 Poland 77.4 11.82 15.47 $23176.80 0.843
37 Lithuania 73.3 12.38 16.39 $24500.31 0.839
37 Malta 80.6 10.33 14.41 $27930.30 0.839
39 Saudi Arabia 74.3 8.70 16.27 $52821.36 0.837
40 Argentina 76.3 9.83 17.95 $22049.59 0.836
41 United Arab Emirates 77.0 9.49 13.33 $60868.33 0.835
42 Chile 81.7 9.79 15.25 $21290.15 0.832
43 Portugal 80.9 8.25 16.31 $25756.82 0.830
44 Hungary 75.2 11.64 15.39 $22915.76 0.828
45 Bahrain 76.6 9.42 14.40 $38598.51 0.824
46 Latvia 74.2 11.48 15.24 $22280.51 0.819
47 Croatia 77.3 11.03 14.81 $19409.49 0.818
48 Kuwait 74.4 7.21 14.75 $83960.62 0.816
49 Montenegro 76.2 11.16 15.18 $14558.13 0.802
50 Belarus 71.3 11.98 15.66 $16676.09 0.798
50 Russian Federation 70.1 11.95 14.69 $22352.05 0.798
52 Oman 76.8 8.00 13.64 $34857.71 0.793
52 Romania 74.7 10.78 14.21 $18107.96 0.793
52 Uruguay 77.2 8.45 15.50 $19283.48 0.793
55 Bahamas 75.4 10.94 12.57 $21336.42 0.790
56 Kazakhstan 69.4 11.42 15.02 $20867.35 0.788
57 Barbados 75.6 10.46 15.42 $12487.58 0.785
58 Antigua and Barbuda 76.1 9.24 13.95 $20070.32 0.783
59 Bulgaria 74.2 10.57 14.35 $15596.03 0.782
60 Palau 72.7 12.33 13.67 $13495.87 0.780
60 Panama 77.6 9.35 13.28 $18191.99 0.780
62 Malaysia 74.7 9.96 12.73 $22762.14 0.779
63 Mauritius 74.4 8.54 15.58 $17469.78 0.777
64 Seychelles 73.1 9.41 13.37 $23300.31 0.772
64 Trinidad and Tobago 70.4 10.88 12.35 $26089.95 0.772
66 Serbia 74.9 10.46 14.39 $12190.43 0.771
67 Cuba 79.4 11.51 13.83 $7301.04 0.769
67 Lebanon 79.3 7.92 13.75 $16509.28 0.769
69 Costa Rica 79.4 8.37 13.86 $13413.38 0.766
69 Iran 75.4 8.17 15.09 $15439.80 0.766
71 Venezuela 74.2 8.90 14.22 $16158.96 0.762
72 Turkey 75.3 7.56 14.54 $18677.13 0.761
73 Sri Lanka 74.9 10.80 13.71 $9778.61 0.757
74 Mexico 76.8 8.47 13.06 $16055.97 0.756
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Table 2.6 continued
Rank Country LE at birth MYOS EYOS Real GDP per capita HDI Score
75 Brazil 74.5 7.66 15.19 $15174.97 0.755
76 Georgia 74.9 12.11 13.80 $7164.03 0.754
77 St Kitts and Nevis 73.8 8.39 12.88 $20804.81 0.752
78 Azerbaijan 70.8 11.16 11.94 $16427.92 0.751
79 Grenada 73.4 8.55 15.80 $10939.01 0.750
80 Jordan 74.0 9.91 13.51 $11365.22 0.748
81 Macedonia 75.4 9.26 13.35 $11780.04 0.747
81 Ukraine 71.0 11.34 15.14 $8178.07 0.747
83 Algeria 74.8 7.61 13.97 $13054.31 0.736
84 Peru 74.6 9.01 13.07 $11015.24 0.734
85 Albania 77.8 9.26 11.82 $9942.86 0.733
85 Armenia 74.7 10.87 12.32 $8123.56 0.733
85 Bosnia and Herzegovina 76.5 8.33 13.60 $9637.78 0.733
88 Ecuador 75.9 7.59 14.17 $10604.89 0.732
89 Saint Lucia 75.1 9.34 12.57 $9764.84 0.729
90 China 75.8 7.54 13.07 $12547.03 0.727
90 Fiji 70.0 9.91 15.70 $7492.51 0.727
90 Mongolia 69.4 9.28 14.59 $10729.38 0.727
93 Thailand 74.4 7.32 13.47 $13322.90 0.726
94 Dominica 77.8 7.86 12.65 $9993.85 0.724
94 Libya 71.6 7.31 14.04 $14910.92 0.724
96 Tunisia 74.8 6.84 14.62 $10404.50 0.721
97 Colombia 74.0 7.35 13.55 $12040.25 0.720
97 St Vincent & Grenadines 72.9 8.62 13.42 $9937.27 0.720
99 Jamaica 75.7 9.67 12.36 $7414.60 0.719
100 Tonga 72.8 10.71 14.70 $5069.13 0.717
101 Belize 70.0 10.49 13.55 $7613.91 0.715
101 Dominican Republic 73.5 7.56 13.08 $11882.70 0.715
103 Suriname 71.1 7.65 12.69 $15617.28 0.714
104 Maldives 76.8 5.84 12.95 $12328.39 0.706
105 Samoa 73.4 10.32 12.88 $5327.48 0.702
106 Botswana 64.5 8.87 12.49 $16646.23 0.698
107 Moldova 71.6 11.19 11.87 $5223.03 0.693
108 Egypt 71.1 6.55 13.53 $10512.42 0.690
109 Turkmenistan 65.6 9.88 10.80 $13066.17 0.688
110 Gabon 64.4 7.80 12.50 $16366.93 0.684
110 Indonesia 68.9 7.59 12.99 $9788.43 0.684
112 Paraguay 72.9 7.70 11.91 $7643.37 0.679
113 Palestine 72.9 8.87 13.00 $4699.15 0.677
114 Uzbekistan 68.4 10.86 11.51 $5567.01 0.675
Chapter 2. Literature Review 91
Table 2.6 continued
Rank Country LE at birth MYOS EYOS Real GDP per capita HDI Score
115 Philippines 68.2 8.88 11.28 $7915.20 0.668
116 El Salvador 73.0 6.51 12.26 $7349.48 0.666
116 South Africa 57.4 9.94 13.56 $12122.32 0.666
116 Viet Nam 75.8 7.45 11.90 $5091.79 0.666
119 Bolivia 68.3 8.15 13.15 $5760.08 0.662
120 Kyrgyzstan 70.6 10.59 12.51 $3044.23 0.655
121 Iraq 69.4 6.38 10.08 $14003.22 0.654
122 Cabo Verde 73.3 4.68 13.47 $6094.18 0.646
123 Micronesia 69.1 9.72 11.68 $3432.12 0.640
124 Guyana 66.4 8.53 10.29 $6521.66 0.636
125 Nicaragua 74.9 6.00 11.51 $4456.54 0.631
126 Morocco 74.0 4.37 11.56 $6850.14 0.628
126 Namibia 64.8 6.22 11.34 $9417.80 0.628
128 Guatemala 71.8 5.60 10.69 $6929.19 0.627
129 Tajikistan 69.4 10.36 11.24 $2517.40 0.624
130 India 68.0 5.39 11.70 $5497.50 0.609
131 Honduras 73.1 5.48 11.10 $3937.70 0.606
132 Bhutan 69.5 3.01 12.62 $7175.50 0.605
133 Timor-Leste 68.2 4.42 11.67 $5362.52 0.595
134 Syrian Arab Republic 69.6 6.25 12.27 $2728.22 0.594
134 Vanuatu 71.9 6.79 10.60 $2802.65 0.594
136 Congo 62.3 6.09 11.11 $6011.71 0.591
137 Kiribati 66.0 7.81 12.32 $2433.51 0.590
138 Equatorial Guinea 57.6 5.48 8.97 $21055.96 0.587
139 Zambia 60.1 6.60 13.50 $3734.03 0.586
140 Ghana 61.4 7.00 11.50 $3852.00 0.579
141 Lao (PDR) 66.2 5.00 10.58 $4680.09 0.575
142 Bangladesh 71.6 5.07 9.98 $3191.50 0.570
143 Cambodia 68.4 4.37 10.90 $2948.93 0.555
143 Sao Tome and Principe 66.5 4.66 11.29 $2918.23 0.555
145 Kenya 61.6 6.27 10.98 $2761.60 0.548
145 Nepal 69.6 3.31 12.35 $2311.26 0.548
147 Pakistan 66.2 4.73 7.79 $4866.18 0.538
148 Myanmar 65.9 4.09 8.63 $4607.67 0.536
149 Angola 52.3 4.73 11.39 $6821.69 0.532
150 Swaziland 49.0 7.12 11.33 $5542.27 0.531
151 Tanzania 65.0 5.12 9.17 $2411.47 0.521
152 Nigeria 52.8 5.95 8.99 $5341.11 0.514
153 Cameroon 55.5 5.96 10.40 $2803.41 0.512
154 Madagascar 65.1 6.05 10.35 $1328.27 0.510
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Table 2.6 continued
Rank Country LE at birth MYOS EYOS Real GDP per capita HDI Score
155 Zimbabwe 57.5 7.25 10.85 $1615.45 0.509
156 Mauritania 63.1 3.77 8.50 $3560.12 0.506
156 Solomon Islands 67.9 5.04 9.24 $1539.97 0.506
158 Papua New Guinea 62.6 3.95 9.90 $2462.84 0.505
159 Comoros 63.3 4.60 11.50 $1455.78 0.503
160 Yemen 63.8 2.60 9.15 $3519.49 0.498
161 Lesotho 49.8 5.87 11.14 $3305.90 0.497
162 Togo 59.7 4.46 12.23 $1228.15 0.484
163 Haiti 62.8 4.88 8.67 $1668.71 0.483
163 Rwanda 64.2 3.74 10.27 $1458.04 0.483
163 Uganda 58.5 5.42 9.77 $1612.58 0.483
166 Benin 59.6 3.30 11.07 $1766.95 0.480
167 Sudan 63.5 3.14 7.00 $3808.89 0.479
168 Djibouti 62.0 3.84 6.39 $3276.22 0.470
169 South Sudan 55.7 5.37 7.56 $2332.12 0.467
170 Senegal 66.5 2.48 7.95 $2188.11 0.466
171 Afghanistan 60.4 3.23 9.27 $1885.33 0.465
172 Coˆte d’Ivoire 51.5 4.26 8.94 $3171.29 0.462
173 Malawi 62.8 4.29 10.75 $747.33 0.445
174 Ethiopia 64.1 2.41 8.50 $1427.67 0.442
175 Gambia 60.2 2.82 8.77 $1507.33 0.441
176 Congo (DRC) 58.7 6.01 9.75 $680.47 0.433
177 Liberia 60.9 4.09 9.50 $804.95 0.430
178 Guinea-Bissau 55.2 2.83 9.05 $1362.35 0.420
179 Mali 58.0 2.04 8.43 $1582.99 0.419
180 Mozambique 55.1 3.25 9.28 $1123.44 0.416
181 Sierra Leone 50.9 3.06 8.57 $1780.36 0.413
182 Guinea 58.8 2.42 8.70 $1095.76 0.411
183 Burkina Faso 58.7 1.37 7.77 $1590.70 0.402
184 Burundi 56.7 2.69 10.11 $758.18 0.400
185 Chad 51.6 1.93 7.40 $2085.34 0.392
186 Eritrea 63.7 3.86 4.10 $1130.17 0.391
187 Central African Rep. 50.7 4.22 7.24 $580.73 0.350
188 Niger 61.4 1.45 5.42 $908.34 0.348
3 Wealth and the Human
Development Index
3.1 Introduction
As mentioned, the aim of the Human Development Reports (HDR) were to
present the concept of ‘Human Development’ as progress towards greater hu-
man well-being, and provided country level data for a wide range of well-being
indicators (UNDP, 1990). The role of the income component was primarily to
capture command over resources as a well-being dimension, but also to serve
as a proxy for some of the important aspects of the quality of life that are
missed out in the exclusive concentration on life expectancy and basic educa-
tion. Yet, as argued below, having an income related control over purchasable
commodities can scarcely be intrinsically valuable.
This chapter, however, sets out to argue that wealth, not income, should
serve as an indicator of command over resources, and as a proxy for some of
the important aspects of the quality of life that are missed out in the exclusive
concentration of life expectancy and basic education. The reason being that,
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if a person’s income is zero, then according to the UNDP, an individual does
not have the resources needed to achieve a decent standard of living. If this
individual has a stock of assets such as a car, a house, and other durable as-
sets, one could argue that the resources needed to achieve a decent standard
of living is more than zero. That is to say that wealth, rather than income, is
a better indicator as a proxy for some of the important aspects of the quality
of life that are missed out in the concentration on life expectancy and basic
education. Importantly, there is also intrinsic value in the possession of wealth
which is important for well-being.
Using data from the Credit Suisse Global Wealth Databook, this chapter
will examine the consequences of replacing the income variable with a wealth
variable and discuss the implications this has on country rankings. The rest
of this chapter is structured as follows: section 3.2 will discuss the limitations
of income. Section 3.3 will discuss the Credit Suisse data. Section 3.4 outlines
the methodology used in creating a ‘new’ Human Development Index. Section
3.5 will examine the empirical results. Section 3.6 will conclude this chapter.
3.2 Limitations of Income and Advantages of
Wealth as a Well-Being Dimension
There has been much recent research on the world distribution of income,
but also growing recognition of the importance of other contributions to well-
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being, including those of household wealth. Wealth is important in providing
security and opportunity, particularly in poorer countries that lack full social
safety nets and adequate facilities for borrowing and lending. Davies et al.
(2011) ﬁnd, however, that it is precisely in the latter countries where house-
hold wealth is the lowest, both in absolute and relative terms. Globally, wealth
is more concentrated than income both on an individual and national basis.
Roughly thirty percent of world wealth is found in each of North America, Eu-
rope, and the rich Asian-Paciﬁc countries. According to Davies et al. (2011)
these areas account for virtually all of the world’s top one per-cent of wealth
holders. From a well-being measurement perspective, that wealth is more un-
evenly distributed than income is an argument for the use of the former over
the latter. This is because it will better reﬂect the diversity of achieved well-
being among countries.
Household wealth is important for a number of reasons. First, it provides
a means of raising long term consumption, either directly by dissaving, or
indirectly via the income stream of investment returns to assets. Second,
by enabling consumption smoothing, ownership of wealth helps to insulate
households against adverse events, especially those that lead to a reduction in
income, such as ill health, unemployment, or simply growing old. Thirdly,
household wealth provides a source of ﬁnance for informal sector and en-
trepreneurial activities, either directly or by use as collateral for business loans.
These motives are less compelling in countries that have good state pension ar-
rangements, adequate social safety nets and well developed source of business
ﬁnance. By the same token, private wealth has more signiﬁcance in countries
Chapter 3. Wealth and the Human Development Index 96
which lack these facilities, which is the case in much of the developing world.
Household wealth tends to be lower in precisely those countries where it is
needed most (Piketty and Zucman, 2013).
Despite these reasons for interest in wealth, and other evidence that asset
holdings have a disproportionate impact on household wellbeing and economic
success, and more broadly on economic development and growth, data limita-
tions have severely handicapped research on the topic. However, the situation
has rapidly improved in recent years. Many OECD countries now have wealth
data derived from household surveys, tax records or national balance sheets
(Piketty and Zucman, 2013).
There is a concern that income can sometimes be underreported when col-
lecting household data. There are a number of reasons why this might be
the case. Firstly, respondents may be unwilling to disclose their full income
for fear that they may be taxed more. In developing countries in particular,
a household may not disclose their full income for fear of being targeted by
local gangs. For some people, income can be seasonal, that is, they only earn
income during a certain period of the year. This is more likely to be the case
in a developing country.
Social wealth may be thought to be, not a component, but an instrument
of value. Improvements in social wealth are not valuable in themselves, but
because they may or will produce other improvements that are valuable in
themselves. Once again, one can distinguish diﬀerent versions of the instru-
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mental claim. The causal claim argues that improvements in social wealth
themselves cause other improvements: improvements in wealth, for example,
improve the position of the worst oﬀ group in society by alleviating poverty
through some invisible hand process (Davies et al., 2011).
A second claim argues that improvements in social wealth are ingredients of
social value, because although they do not work automatically to cause other
improvements, they provide the material for improvements. If a person has
more wealth, it is better oﬀ because it is in a position to use that increased
wealth to improve well-being (Dworkin, 1980).
A third claim holds that social wealth is neither a cause nor an ingredi-
ent of social value, but a surrogate for it. If society aims directly at some
improvement in value, such as trying to increase overall happiness among its
members, it will fail to produce as much of that goal than if it instead aimed
at improving social wealth. Social wealth is on this “false target” account,
valued not for its own sake, nor because it will cause or can be used to bring
about other improvements, but because there is a suﬃciently high correlation
between improvements in social wealth and such other improvements to make
the false target a good target (Dworkin, 1980).
We could say that a thing has intrinsic value if it’s valuable considered in
itself; in virtue of its own properties. Being instrumentally valuable, however,
is a relational property. Dworkin (1980) argues that a thing is instrumentally
valuable if it leads to, causes, or contributes to, partly constitutes, gives rise
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to, or otherwise assists in bringing about, a state of aﬀairs that is intrinsically
valuable; that is, if an instrument that assists in bringing into existence some-
thing that is intrinsically valuable. Dworkin (1980) also argues that the prop-
erty of being intrinsically valuable is, furthermore, not free-ﬂoating; rather, it
is a resultant of, supervenes upon, is necessarily connected with, or is other-
wise connected with, or is otherwise systematically dependent on, another of
a thing’s properties. These latter properties, in virtue of which a thing has
intrinsic value, are value adding; in other words they add value to the things
that exemplify them. A substantive, as opposed to a formal, theory of intrinsic
value speciﬁes the properties concerned. If, however, only intrinsic properties
of things can be value-adding, then instrumental value, since it is not an in-
trinsic property, could not be a basis for intrinsic value (Dworkin, 1980).
As mentioned in Chapter 2, while having an income can be instrumental in
obtaining items that one deems necessary, owning assets such as a car, refrig-
erator, garden, etc holds intrinsic value. They provide the function that they
are designed for - they can be durable, can be value-adding, and can be used
all year unlike seasonal income. Consider an example where a person’s income
is zero. Using the UNDP’s HDI geometric mean as a measure for human de-
velopment, that person’s HDI score would fall to zero if income is zero. The
interpretation of the UNDP HDI is that this person does not have ‘command
over resources needed to achieve a decent standard of living’. If an individual
has ownership of a stock of wealth, be it in the form of bonds or durable assets,
those assets are both instrumental and intrinsic in that they can be sold for
disposable income.
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Another concern is that wealth is less evenly distributed than income. This
is an argument frequently used when arguing in favour of income-based mea-
surements of well being: it is not as unevenly distributed as wealth and thus
serves as a better measuring tool. It is no secret, however, that wealth is less
evenly distributed than income and that one shouldn’t shy away from this. If
a smaller group of the population have an increasing ownership of the world’s
wealth, then this will inevitably have an impact on human development. Mul-
tidimensional well-being indices should reﬂect this fact.
The following bullet points summarise the arguments in favour of wealth:
• Wealth better captures the diversity of achieved well-being among coun-
tries;
• Wealth has more intrinsic value than income;
• If your income level is zero, one can still have ‘command over resources’
due to having a stock of wealth.
3.3 Data
The data used in this chapter comes from the Credit Suisse Global Wealth
Databook. This was chosen as it provides an annual wealth per capita es-
timate for more countries than any other dataset, such as the Demographic
and Health Survey. The wealth estimates used here are annual wealth per
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capita estimates from 2005 to 2012. Credit Suisse Global Wealth Reports pro-
vide estimates of the wealth holdings of households around the world. They
are interested in the distribution within and across nations of individual net
worth, deﬁned as the marketable value of ﬁnancial assets plus non-ﬁnancial
assets (principally housing and land) less debts. No country in the world has
completely reliable information on personal wealth, and for many countries
there is little direct evidence. Credit Suisse assemble and process information
from a variety of diﬀerent sources.
The ﬁrst step establishes the average level of wealth for each country. The
best source of data for this purpose is household balance sheet (HBS) data
which are now provided by 48 countries, although 31 of these countries cover
only ﬁnancial assets and debts. An additional 3 countries have household sur-
vey data from which wealth levels can be calculated. Together these countries
cover 66 percent of the global population and 95 percent of total global wealth.
The results are supplemented by econometric techniques which generate esti-
mates of the level of wealth in 150 countries which lack direct information for
one or more years.
The second step involves constructing the pattern of wealth holdings within
nations. Direct data on the distribution of wealth are available for 20 coun-
tries. Inspection of data for these countries suggests a relationship between
wealth distribution and income distribution which can be exploited in order to
provide a rough estimate of wealth distribution for 143 other countries which
have data on income distribution but not on wealth ownership.
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It is well recognised that the traditional sources of wealth distribution data
are unlikely to provide an accurate picture of wealth ownership in the top-tail
of the distribution. To overcome this deﬁciency, the third step makes use of the
information in the ‘Rich Lists’ published by Forbes Magazine and elsewhere to
adjust the wealth distribution pattern in the highest wealth ranges (Shorrocks
et al., 2012).
Implementing these procedures leaves 50 countries for which it is diﬃcult
to estimate either the level of household wealth or the distribution of wealth,
or both. Usually the countries concerned are small (e.g. Andorra, Bermuda,
Guatemala, Monaco) or semi-detached from the global economy (e.g. Afghanistan,
Cuba, Myanmar, North Korea), but not in every instance (e.g. Angola, Nige-
ria). For their estimates of the pattern of global wealth, they assign these
countries the average level and distribution of the region and income class to
which they belong. This is done in preference to omitting the countries alto-
gether, which would implicitly assume that their pattern of wealth holdings
matches the world average. However, checks indicate that excluding these na-
tions from the global picture makes little diﬀerence to the results (Shorrocks
et al., 2012).
A case can be made for basing the analysis on households or families. How-
ever, personal assets and debts are typically owned (or owed) by named in-
dividuals, and may be retained by those individuals if they leave the family.
Furthermore, even though some household assets, such as housing, provide
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communal beneﬁts, it is unusual for household members to have an equal say
in the management of assets, or to share equally in the proceeds if the asset is
sold. Membership of households can be quite ﬂuid (for example, with respect
to older children living away from home) and the pattern of household struc-
ture varies markedly across countries. For all these reasons - plus the practical
consideration that the number of households is unknown in most countries -
they prefer to base their analysis on individuals rather than household or fam-
ily units. More speciﬁcally, since children have little formal or actual wealth
ownership, we focus on wealth ownership by adults, deﬁned to be individuals
aged 20 or above.
For countries lacking direct data on wealth, they use standard econometric
techniques to estimate per capita wealth levels from the 51 countries with HBS
or survey data in at least one year. Data availability limits the number of coun-
tries that can be included in this procedure. However, they are able to employ
a theoretically sensible model that yields observed or estimated wealth values
for 166 countries, which collectively cover 94 percent of the world’s population
in 2012. There is a trade-oﬀ here between coverage and reliability. Alternative
sets of explanatory variables could achieve greater country coverage, but not
without compromising the quality of the regression estimates (Shorrocks et al.,
2012).
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3.4 Methodology
This wealth-augmented Human Development Index (WHDI) will be calcu-
lated in the exact same way as the current UNDP Human Development Index.
The UNDP uses the geometric mean (see equation 2.13 for details). Although
the geometric mean is not without criticism (Ravallion 2012), the decision
to use the geometric mean over the arithmetic method (or some alternative
method) was decided for a number of reasons. Firstly, the non-perfect substi-
tutability assumption, on which use of the geometric mean is premised, has
considerable appeal over the alternative of perfect substitutability. For in-
stance, a low level of health will limit the well-being enjoyed from education
and income, so that substituting more education and income for less health
will not fully compensate. Similar arguments can be made for low levels of
income and education.
The maximum and minimum values are currently deﬁned by the UNDP as
‘aspirational goals’ and ‘natural zeros’, respectively. They do not correspond
with the actual minima and maxima of the heath, education and income vari-
ables observed across n countries. The natural zero for life expectancy is set at
20 years. UNDP (2015) base this on historical evidence provided by Oeppen
et al. (2002), Riley (2005) and Maddison (2010) that in the 20th Century no
country has had a life expectancy less than 20 years. The aspirational value
for life expectancy is 85 years. UNDP (2015) does not provide a rationale for
this speciﬁc value, although it is one year greater than the actual maximum life
expectancy it reports, which is that achieved by Hong Kong (UNDP, 2015b).
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The natural zero for GNI per capita is PPP$100, while the aspirational value
is PPP$75, 000. The UNDP’s rationale for the choice of the former is that there
is a “considerable amount of unmeasured subsistence and non-market produc-
tion in economies close to the minimum, which is not captured in the oﬃcial
data” (UNDP, 2015a, p.2). The rationale for aspirational value is a ﬁnding
of Kahneman and Deaton (2010), which according to UNDP (2015) is that
there is virtually no gain in human development and well-being from annual
income beyond PPP$75, 000. The valuations of wealth in our sample for some
countries are signiﬁcantly higher than $75, 000, our best option is to use the
sample maximum and minimum value of wealth in our data, which is $74.72
and $393, 518, respectively.
The WHDI can be represented as follows:
WHDIi = f [Ai,j] i = 1, ..., n (3.1)
where WHDIi is the WHDI for country i, and Aj,i is an index of coun-
try i’s achievement in the jth human development dimension. As mentioned
above, these dimensions are life expectancy at birth, mean years of school-
ing, and household wealth. For convenience we shall refer to these dimensions
as health, education and wealth. Let A1,i be achievement in health, A2,i be
achievement in education and A3,i be achievement in wealth. The WHDI can
then be written geometrically as follows:
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WHDIi =
3∏
j=1
A
1
3
j,i (3.2)
Achievement in health is assessed using country i’s life expectancy at in
years, as described in Chapter 2 (see equation 2.3 for details). Achievement
in education is assessed using country i’s combined mean years of schooling
and expected years of schooling (see equation 2.4 and equation 2.16 for de-
tails). Achievement in standard of living is assessed using country i′s house-
hold wealth. It is formulated as follows:
A3,i =
a3,i − a3,min
a3,max − a3,min (3.3)
where a3,i is country i’s wealth. a3,min is the natural zero for wealth, which
is $74.22. a3,max is the aspirational goal for wealth, which, as mentioned above
will be our sample maximum of $393, 518. To be consistent with the UNDP
HDI, the wealth score is calculated using the natural log (ln) to reﬂect dimin-
ishing returns to wealth.
3.5 Results for the WHDI
The following two tables highlight the changes in ranking for countries at
the top and bottom of the HDI. Table 3.1 shows the top and bottom 20 ranked
countries based on the calculations of the WHDI using UNDP data for 2005.
Table 3.2 shows the top and bottom 20 ranked countries based on the WHDI
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calculations for 2012 1.
The results from the two tables are quite interesting. Table 3.1 show the
top and bottom 20 countries ranked under the modiﬁed version of the HDI.
Analysing the top 20 countries, it appears that the list is predominantly made
up of the same countries in the top 20 of the UNDP HDI, with the only ex-
ception being the United Kingdom and Italy, who jump 5 places each. Each
country has the higher raw score under the modiﬁed HDI than they do un-
der the UNDP HDI. The only exceptions are Norway, whose score drops from
0.948 to 0.944, and Netherlands, whose score drops from 0.899 to 0.897.
The bottom 20 countries in the rankings are made up entirely of African
countries. The bottom ranked countries can also be found at the bottom of
the UNDP HDI rankings. Unlike the top 20 countries, where the WHDI score
is higher than the UNDP HDI score; the bottom ranked countries have a lower
WHDI score than a UNDP HDI score. The only exceptions are Zimbabwe,
with a UNDP score 0.361 and a WHDI score of 0.352; Liberia, with a UNDP
score of 0.331 compared with a WHDI score of 0.301. This may be due to the
fact that global wealth is less evenly distributed than income.
1Full rankings for all tables displayed in this chapter are available in Appendix: Chapter
3.
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Table 3.1: Top and Bottom 20 countries according to the WHDI, 2005
Rank Country Health Income Educ. Wealth WHDI HDI HDI Rank
1 Australia 0.961 0.849 0.956 0.888 0.934 0.927 2
2 Norway 0.944 0.911 0.951 0.893 0.929 0.948 1
3 Iceland 0.962 0.859 0.854 0.957 0.923 0.901 8
4 USA 0.908 0.896 0.930 0.911 0.916 0.923 3
5 New Zealand 0.94 0.807 0.976 0.826 0.912 0.908 4
6 Switzerland 0.967 0.881 0.817 0.938 0.905 0.898 11
7 Sweden 0.954 0.856 0.870 0.886 0.902 0.905 7
8 Ireland 0.926 0.859 0.901 0.866 0.897 0.907 5
9 Canada 0.949 0.862 0.869 0.873 0.896 0.906 6
10 Japan 0.983 0.848 0.827 0.881 0.895 0.896 12
11 Germany 0.936 0.849 0.883 0.850 0.889 0.901 9
12 Belgium 0.931 0.853 0.836 0.897 0.887 0.884 15
13 Denmark 0.911 0.859 0.873 0.872 0.885 0.893 13
14 Netherlands 0.938 0.866 0.856 0.855 0.882 0.899 10
15 France 0.951 0.842 0.808 0.892 0.882 0.877 17
16 Italy 0.96 0.833 0.786 0.891 0.876 0.869 21
17 United Kingdom 0.931 0.857 0.779 0.911 0.871 0.865 23
18 Finland 0.928 0.846 0.840 0.846 0.870 0.882 16
19 Israel 0.949 0.803 0.874 0.793 0.870 0.885 14
20 Austria 0.94 0.857 0.777 0.857 0.856 0.867 22
140 Zimbabwe 0.378 0.209 0.525 0.191 0.336 0.352 146
141 Zambia 0.386 0.349 0.453 0.213 0.334 0.399 140
142 Tanzania 0.527 0.347 0.325 0.178 0.312 0.395 141
143 Liberia 0.504 0.135 0.381 0.142 0.301 0.301 154
144 Uganda 0.476 0.321 0.426 0.127 0.295 0.408 136
145 Gambia 0.578 0.399 0.216 0.194 0.289 0.375 144
146 Guinea 0.491 0.319 0.222 0.217 0.287 0.331 148
147 Mali 0.457 0.316 0.204 0.198 0.264 0.312 152
148 Central African Republic 0.385 0.281 0.258 0.180 0.261 0.308 153
149 Rwanda 0.509 0.312 0.324 0.105 0.258 0.377 143
150 Malawi 0.457 0.274 0.366 0.096 0.253 0.363 145
151 Chad 0.443 0.355 0.193 0.170 0.244 0.317 149
152 Burkina Faso 0.513 0.341 0.153 0.180 0.241 0.301 155
153 Sierra Leone 0.383 0.267 0.293 0.120 0.238 0.315 151
154 Mozambique 0.443 0.272 0.192 0.156 0.237 0.287 157
155 Niger 0.499 0.267 0.140 0.121 0.204 0.269 158
156 Ethiopia 0.555 0.272 0.202 0.074 0.202 0.316 150
157 Guinea-Bissau 0.412 0.34 0.290 0.057 0.189 0.348 147
158 Congo, Dem. Rep. 0.426 0.141 0.276 0.037 0.162 0.258 159
159 Burundi 0.439 0.235 0.247 0.000 0.012 0.298 156
Table 3.2 shows similar results to table 3.1. The majority of the countries in
the top 20 are also in the UNDP top 20 HDI. The only changes from 2005 are
the omission of the United Kingdom and Spain, which has led to the inclusion
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Table 3.2: Top and Bottom 20 countries according to the WHDI 2012
Rank Country Health Income Educ. Wealth WHDI HDI HDI Rank
1 Australia 0.961 0.849 0.956 0.888 0.934 0.927 2
2 Norway 0.944 0.911 0.951 0.893 0.929 0.948 1
3 Iceland 0.962 0.859 0.854 0.957 0.923 0.901 8
4 USA 0.908 0.896 0.930 0.911 0.916 0.923 3
5 New Zealand 0.94 0.807 0.976 0.826 0.912 0.908 4
6 Switzerland 0.967 0.881 0.817 0.938 0.905 0.898 11
7 Sweden 0.954 0.856 0.870 0.886 0.902 0.905 7
8 Ireland 0.926 0.859 0.901 0.866 0.897 0.907 5
9 Canada 0.949 0.862 0.869 0.873 0.896 0.906 6
10 Japan 0.983 0.848 0.827 0.881 0.895 0.896 12
11 Germany 0.936 0.849 0.883 0.850 0.889 0.901 9
12 Belgium 0.931 0.853 0.836 0.897 0.887 0.884 15
13 Denmark 0.911 0.859 0.873 0.872 0.885 0.893 13
14 Netherlands 0.938 0.866 0.856 0.855 0.882 0.899 10
15 France 0.951 0.842 0.808 0.892 0.882 0.877 17
16 Italy 0.96 0.833 0.786 0.891 0.876 0.869 21
17 United Kingdom 0.931 0.857 0.779 0.911 0.871 0.865 23
18 Finland 0.928 0.846 0.840 0.846 0.870 0.882 16
19 Israel 0.949 0.803 0.874 0.793 0.870 0.885 14
20 Austria 0.94 0.857 0.777 0.857 0.856 0.867 22
140 Zimbabwe 0.378 0.209 0.525 0.191 0.336 0.352 146
141 Zambia 0.386 0.349 0.453 0.213 0.334 0.399 140
142 Tanzania 0.527 0.347 0.325 0.178 0.312 0.395 141
143 Liberia 0.504 0.135 0.381 0.142 0.301 0.301 154
144 Uganda 0.476 0.321 0.426 0.127 0.295 0.408 136
145 Gambia 0.578 0.399 0.216 0.194 0.289 0.375 144
146 Guinea 0.491 0.319 0.222 0.217 0.287 0.331 148
147 Mali 0.457 0.316 0.204 0.198 0.264 0.312 152
148 Central African Republic 0.385 0.281 0.258 0.180 0.261 0.308 153
149 Rwanda 0.509 0.312 0.324 0.105 0.258 0.377 143
150 Malawi 0.457 0.274 0.366 0.096 0.253 0.363 145
151 Chad 0.443 0.355 0.193 0.170 0.244 0.317 149
152 Burkina Faso 0.513 0.341 0.153 0.180 0.241 0.301 155
153 Sierra Leone 0.383 0.267 0.293 0.120 0.238 0.315 151
154 Mozambique 0.443 0.272 0.192 0.156 0.237 0.287 157
155 Niger 0.499 0.267 0.140 0.121 0.204 0.269 158
156 Ethiopia 0.555 0.272 0.202 0.074 0.202 0.316 150
157 Guinea-Bissau 0.412 0.34 0.290 0.057 0.189 0.348 147
158 Congo, Dem. Rep. 0.426 0.141 0.276 0.037 0.162 0.258 159
159 Burundi 0.439 0.235 0.247 0.000 0.012 0.298 156
of Austria and Singapore. In 2005, 18 countries had a higher WHDI score than
the UNDP HDI score; in 2012 only 12 countries had a higher WHDI score.
USA, Ireland, Germany, Netherlands, Austria, Israel, Finland, and Singapore
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had higher UNDP HDI scores.
Once again, the bottom 20 countries are made up entirely of African coun-
tries. The bottom ranked countries can also be found at the bottom of the
UNDP HDI rankings. The 2012 bottom 20 is almost identical to the 2005
bottom 20, with the exceptions being Sudan, Eritrea, and Madagascar tak-
ing the place of Zimbabwe, Zambia, and Liberia. As in 2005, the majority
of UNDP HDI scores are greater than the WHDI scores. The only exception
was Eritrea, which had a WHDI score of 0.355 and a UNDP HDI score of 0.351.
Given the similarity in rankings between the top and bottom 20 countries
in 2005 and 2012, there is strong reason to believe that the WHDI and the
UNDP HDI are strongly positively correlated with each other. The following
ﬁgures from 2005 and 2012 support this notion. Figure 3.1 shows a correlation
between the wealth-augmented HDI scores for 2005 and the UNDP HDI scores
for 2005. Figure 3.2 is a correlation between the WHDI scores for 2012 and
the UNDP HDI scores for 2012.
The UNDP HDI and the WHDI are almost perfectly correlated, with a cor-
relation coeﬃcient of 0.99 in 2005, and 0.97 in 2012. One might think that
because the variance in the distribution of wealth that the WHDI might be
subject to less variation over time than the HDI. A t-test was conducted with
the null hypothesis being that there is no statistical diﬀerence in the variation
of the two indices over time. The t-test supports the null hypothesis (no statis-
tically signiﬁcant variation between the distribution of the variance of the HDI
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and the WHDI over time). with a value of 4.90 and a margin of error of 0.0001.
Figure 3.1: The relationship between HDI and WHDI in 2005
These ﬁgures suggest that, as a whole, it makes little practical diﬀerence as
to weather the HDI or the WHDI should be used. If, however, we categorise
countries into four diﬀerent groups: very high human development; high hu-
man development; medium human development; low human development, the
observations are diﬀerent.
Figures 3.3 to 3.6 illustrate the correlation between the WHDI and the HDI
based on yearly data from the period 2005 to 2012, when countries are grouped
based on UNDP categorised levels of human development2. Figure 3.3 shows
2Countries with a HDI score of 0.800 and above are classiﬁed as very high human develop-
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Figure 3.2: The relationship between HDI and WHDI in 2012
the correlation between the indices amongst countries with very high human
development. Figure 3.4 shows the correlation between the indices amongst
countries with high human development. Figure 3.5 shows the correlation be-
tween the two indices amongst countries with medium human development.
Figure 3.6 shows the correlation between the two indices amongst the countries
with low human development.
When we compare countries with very high levels of human development,
we observe a correlation coeﬃcient of 0.91. This ﬁgure drops to 0.73 when
we include only high developed countries. When we compare middle income
ment. A score between 0.700 and 0.799 is considered high human development. A score
between 0.550 and 0.699 is considered medium human development. A score below 0.550
is considered low human development (UNDP 2014)
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Figure 3.3: Relationship between HDI and WHDI for countries with very high
human development
countries, the correlation coeﬃcient increases again to 0.88. When looking at
low developed countries, the correlation coeﬃcient drops slightly to 0.85.
The tables below show the correlations between the components of the HDI
and wealth. Table 3.3 compares the components of the HDI and happiness over
2 periods: 2005 and 2012. Tables 3.4 - 3.7 are based on yearly data for the
period 2005 - 2012. Table 3.4 shows the correlation between the components
for countries categorised as very high human development. Table 3.5 shows
the correlation between the components for countries categorised as high hu-
man development. Table 3.6 shows the correlation between the components
for countries categorised as medium human development. Table 3.7 shows the
correlation between the components for countries categorised as low human
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Figure 3.4: Relationship between HDI and WHDI for countries with high hu-
man development
development.
Table 3.3 show the correlation between the components of the traditional
HDI and our wealth variable. The correlations between the 4 components
and the HDI score are almost identical. The correlations between health, ed-
ucation, income, wealth and the HDI in 2005 are 0.92, 0.93, 0.95, and 0.94,
respectively. The scores are almost identical in 2012.
Table 3.4 show the correlation between the HDI sub components, wealth,
and the HDI score for countries classiﬁed as very high human development
ranked countries. The correlations seem to diﬀer somewhat. The correlation
between health and the HDI is 0.71. The correlation between education and
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Figure 3.5: Relationship between HDI and WHDI for countries with medium
human development
Table 3.3: Correlation between wealth and HDI components
- 2005 2012
Component Health Educ Income Wealth HDI Health Educ Income Wealth HDI
Health 1.00 - - - - 1.00 - - - -
Educ. 0.79 1.00 - - - 0.77 1.00 - - -
Income 0.85 0.82 1.00 - - 0.83 0.81 1.00 - -
Wealth 0.88 0.83 0.95 1.00 - 0.86 0.81 0.94 1.00 -
HDI Score 0.92 0.93 0.95 0.94 1.00 0.90 0.92 0.94 0.93 1.00
the HDI is 0.74. The correlation between income and the HDI is 0.56. The
correlation between wealth and the HDI score is higher than income, with a
score of 0.72.
Table 3.5 show the correlation between the HDI sub components, wealth,
and the HDI score for countries classiﬁed as high human development ranked
countries. The correlations seem to diﬀer quite a bit. The correlation between
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Figure 3.6: Relationship between HDI and WHDI for countries with low hu-
man development
Table 3.4: Correlation between wealth and HDI components for very high hu-
man development 2005− 2012
Component Health Education Income Wealth HDI Score
Health 1.00
Education 0.25 1.00 - - -
Income 0.44 0.00 1.00 - -
Wealth 0.73 0.23 0.69 1.00 -
HDI Score 0.71 0.74 0.56 0.72 1.00
health and the HDI is 0.27. The correlation between education and the HDI is
−0.25. The correlation between income and the HDI is 0.69. The correlation
between wealth and the HDI score is lower than income, with a score of 0.48.
Table 3.6 shows the correlation between the HDI sub components, wealth,
and the HDI score for countries classiﬁed as medium human development
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Table 3.5: Correlation between wealth and HDI components for high human
development 2005− 2012
Component Health Education Income Wealth HDI Score
Health 1.00
Education -0.25 1.00 - - -
Income 0.06 0.00 1.00 - -
Wealth 0.30 -0.31 0.68 1.00 -
HDI Score 0.27 0.35 0.69 0.48 1.00
ranked countries. The correlations once again seem to diﬀer somewhat. The
correlation between health and the HDI is 0.34. The correlation between ed-
ucation and the HDI is 0.45. The correlation between income and the HDI is
0.47. The correlation between wealth and the HDI score is lower than income,
with a score of 0.32.
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Table 3.6: Correlation between happiness and HDI components for medium
human development 2005− 2012
Component Health Education Income Wealth HDI Score
Health 1.00
Education -0.41 1.00 - - -
Income -0.02 -0.05 1.00 - -
Wealth -0.09 -0.01 0.69 1.00 -
HDI Score 0.34 0.45 0.47 0.32 1.00
Table 3.7 shows the correlation between the HDI sub components, wealth,
and the HDI score for countries classiﬁed as lower human development ranked
countries. The correlations once again seem to diﬀer somewhat. The correla-
tion between health and the HDI is 0.56. The correlation between education
and the HDI is 0.71. The correlation between income and the HDI is 0.76.
The correlation between wealth and the HDI score is lower than income, with
a score of 0.67.
Table 3.7: Correlation between happiness and HDI components for low human
development 2005− 2012
Component Health Education Income Wealth HDI Score
Health 1.00
Education 0.09 1.00 - - -
Income 0.34 0.30 1.00 - -
Wealth 0.37 0.32 0.80 1.00 -
HDI Score 0.56 0.71 0.76 0.67 1.00
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The previous tables show us that, although the correlation between the
WHDI and the HDI have a strong positive correlation, these correlations
change at various levels of human development. Foster et al. (2013) argue
that while according to the HDI redundancy literature a high degree of cor-
relation between its components and the HDI itself is bad, their study ﬁnds
that rank robustness appears to be an increasing function of the extent of this
correlation. In the absence of strong conceptual guidelines as to the choice of
components of a composite index, or in the choice of indicators to measure
achievement components selected with such guidance, one might speculate as
to whether an optimal trade oﬀ exists between rank robustness and the redun-
dancy of composition (Foster et al., 2013).
The following tables show the countries with the biggest movements associ-
ated with a change from income to wealth. Table 3.8 shows the countries with
the biggest ranking changes in 2005 switching from the HDI to the WHDI. Ta-
ble 3.9 shows the countries with the biggest ranking changes in 2012 switching
from the HDI to the WHDI.
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Table 3.8: Top and bottom 20 countries with the biggest change in rankings,
2005
Country WHDI Score HDI Score WHDI Rank HDI Rank Rank Diﬀ
Samoa 0.690 0.689 55 78 23
Tunisia 0.656 0.679 68 86 18
Lebanon 0.692 0.714 53 67 14
Jordan 0.661 0.684 67 80 13
Georgia 0.689 0.713 56 68 12
Turkey 0.650 0.684 70 81 11
Comoros 0.416 0.425 122 133 11
Liberia 0.301 0.301 143 154 11
Portugal 0.780 0.796 32 41 9
Chile 0.757 0.789 34 43 9
China 0.619 0.637 85 94 9
Mauritius 0.682 0.708 61 69 8
South Africa 0.574 0.604 93 101 8
Malta 0.837 0.827 26 33 7
Seychelles 0.750 0.781 39 46 7
Mexico 0.703 0.745 49 56 7
Kyrgyz Republic 0.566 0.601 96 103 7
United Kingdom 0.871 0.865 17 23 6
Cyprus 0.815 0.817 29 35 6
Uruguay 0.695 0.744 51 57 6
Rwanda 0.258 0.377 149 143 -6
Ethiopia 0.202 0.316 156 150 -6
Slovenia 0.839 0.876 25 18 -7
Guyana 0.521 0.61 107 100 -7
Uganda 0.295 0.408 144 136 -8
Saudi Arabia 0.682 0.748 62 53 -9
Sri Lanka 0.590 0.683 91 82 -9
Maldives 0.544 0.639 102 93 -9
Equatorial Guinea 0.426 0.523 119 110 -9
Myanmar 0.350 0.435 137 128 -9
Guinea-Bissau 0.189 0.348 157 147 -10
Iran 0.590 0.685 90 79 -11
Kazakhstan 0.637 0.721 77 65 -12
Bolivia 0.537 0.647 104 91 -13
Belarus 0.639 0.73 76 62 -14
Estonia 0.718 0.83 46 31 -15
Russia 0.662 0.753 66 51 -15
Madagascar 0.350 0.467 138 122 -16
Ukraine 0.618 0.718 86 66 -20
Trinidad & Tobago 0.622 0.741 83 59 -24
The ranking of a country in the UNDP HDR can be just as important as
the the HDI score they receive. A country’s position relative to its neighbours
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Table 3.9: Top and bottom 20 countries with the biggest change in rankings,
2012
Country WHDI Score HDI Score WHDI Rank HDI Rank Rank Diﬀ.
Samoa 0.726 0.702 56 90 34
Turkmenistan 0.691 0.698 73 95 22
Georgia 0.752 0.745 47 67 20
Tonga 0.696 0.71 70 89 19
Zimbabwe 0.454 0.397 136 155 19
China 0.680 0.699 79 94 15
Colombia 0.696 0.719 71 85 14
Tunisia 0.691 0.712 74 88 14
Mauritius 0.715 0.737 61 74 13
Mongolia 0.662 0.675 89 101 12
Haiti 0.458 0.456 133 145 12
Liberia 0.411 0.388 145 157 12
Brazil 0.701 0.73 68 79 11
Jordan 0.675 0.7 82 93 11
Eritrea 0.366 0.351 152 163 11
Portugal 0.809 0.816 30 40 10
Uruguay 0.772 0.792 38 48 10
Comoros 0.425 0.429 143 152 9
Lebanon 0.716 0.745 60 68 8
Kyrgyz Republic 0.612 0.622 105 113 8
Sri Lanka 0.642 0.715 95 86 -9
Bolivia 0.596 0.675 111 102 -9
Botswana 0.561 0.634 118 109 -9
Mauritania 0.404 0.467 148 139 -9
Uganda 0.342 0.456 155 146 -9
Guinea-Bissau 0.245 0.364 167 158 -9
Maldives 0.601 0.688 107 97 -10
Barbados 0.754 0.825 46 35 -11
St. Vincent & Grenadines 0.664 0.733 88 77 -11
Russian Federation 0.710 0.788 63 51 -12
Albania 0.686 0.749 77 65 -12
Tanzania 0.375 0.476 150 136 -14
Malawi 0.217 0.418 168 153 -15
Madagascar 0.348 0.483 153 135 -18
Venezuela 0.666 0.748 85 66 -19
Iran 0.661 0.742 90 71 -19
Trinidad and Tobago 0.674 0.76 83 63 -20
Ukraine 0.644 0.74 94 73 -21
Kazakhstan 0.665 0.754 86 64 -22
Belarus 0.629 0.793 100 47 -53
plays an important role in shaping policy. Latin American countries such as
Colombia, Brazil and Uruguay move up in rankings when replacing income and
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wealth, whereas Venezuela and Bolivia are worse oﬀ. There is also a change
among African nations, with Zimbabwe, Mauritius, Eritrea and Liberia expe-
rience a signiﬁcant ranking increase. African nations such as Malawi, Mada-
gascar, and Tanzania all drop signiﬁcantly in rankings.
3.6 Concluding Remarks
The Human Development Index is the most well known multidimensional
well being measurement tool, but it is far from perfect. Replacing income with
wealth will not make it perfect, but will increase its incisiveness and concep-
tual validity as a measure of human development. What these results hope to
draw attention to is that choosing income as a dimension can be problematic
at certain margins. As a whole, the HDI and the WHDI are almost perfectly
positively correlated (0.98). At various levels of human development, however,
the correlation drops. At very high levels of human development, this correla-
tion falls to 0.92. For countries with high human development the correlation
drops to 0.71. At medium human development the correlation between the
HDI and the WHDI is 0.91, whilst at low levels of human development, the
correlation between the HDI and the WHDI falls to 0.78.
One of the criticisms in the multidimensional well-being literature is that
the correlation among the components and the HDI are quite strong, thus
making the HDI a redundant indicator. As mentioned earlier, Foster et al.
(2013) argue that while according to the HDI redundancy literature a high
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degree of correlation between its components and the HDI itself is bad, they
ﬁnd that rank robustness appears to be an increasing function of the extent of
this correlation. In the absence of strong conceptual guidelines as to the choice
of components of a composite index, or in the choice of indicators to measure
achievement components selected with such guidance, one might speculate as
to whether an optimal trade oﬀ exists between rank robustness and the redun-
dancy of composition (Foster et al., 2013).
Whilst, admittedly, these correlations are still quite strong, they do have
an impact on country rankings. The UNDP’s HDI rankings have political
implications for government bodies and the donor community alike. Quite a
few countries in the WHDI rankings have increases or decreases by over 30
places when switched from the HDI to the WHDI. This movement in rankings
is quite substantial. On that basis alone, a case for wealth to be included
in multidimensional well-being measurement can be made. Accurate wealth
data can be diﬃcult to obtain, but diﬃculty shouldn’t be a deterrent. More
comprehensive data is needed to better understand the relationship between
income and wealth.
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3.7 Appendix: Chapter 3
Table 3.10: 2005 WHDI Complete Rankings
Rank Country Health Inc. Educ. Wealth WHDI HDI HDI Rank
1 Australia 0.961 0.849 0.956 0.888 0.934 0.927 2
2 Norway 0.944 0.911 0.951 0.893 0.929 0.948 1
3 Iceland 0.962 0.859 0.854 0.957 0.923 0.901 8
4 United States of America 0.908 0.896 0.930 0.911 0.916 0.923 3
5 New Zealand 0.94 0.807 0.976 0.826 0.912 0.908 4
6 Switzerland 0.967 0.881 0.817 0.938 0.905 0.898 11
7 Sweden 0.954 0.856 0.870 0.886 0.902 0.905 7
8 Ireland 0.926 0.859 0.901 0.866 0.897 0.907 5
9 Canada 0.949 0.862 0.869 0.873 0.896 0.906 6
10 Japan 0.983 0.848 0.827 0.881 0.895 0.896 12
11 Germany 0.936 0.849 0.883 0.850 0.889 0.901 9
12 Belgium 0.931 0.853 0.836 0.897 0.887 0.884 15
13 Denmark 0.911 0.859 0.873 0.872 0.885 0.893 13
14 Netherlands 0.938 0.866 0.856 0.855 0.882 0.899 10
15 France 0.951 0.842 0.808 0.892 0.882 0.877 17
16 Italy 0.96 0.833 0.786 0.891 0.876 0.869 21
17 United Kingdom 0.931 0.857 0.779 0.911 0.871 0.865 23
18 Finland 0.928 0.846 0.840 0.846 0.870 0.882 16
19 Israel 0.949 0.803 0.874 0.793 0.870 0.885 14
20 Austria 0.94 0.857 0.777 0.857 0.856 0.867 22
21 Spain 0.947 0.826 0.794 0.832 0.855 0.865 24
22 Luxembourg 0.927 0.941 0.737 0.915 0.855 0.875 19
23 Greece 0.935 0.809 0.813 0.817 0.853 0.862 25
24 Korea, Rep. 0.928 0.801 0.863 0.747 0.843 0.875 20
25 Slovenia 0.91 0.805 0.882 0.736 0.839 0.876 18
26 Malta 0.92 0.783 0.754 0.846 0.837 0.827 33
27 Hong Kong SAR, China 0.963 0.868 0.724 0.839 0.836 0.857 27
28 Singapore 0.947 0.893 0.701 0.838 0.822 0.852 28
29 Cyprus 0.924 0.805 0.703 0.832 0.815 0.817 35
30 Czech Republic 0.888 0.785 0.882 0.634 0.792 0.862 26
31 United Arab Emirates 0.875 0.963 0.655 0.828 0.780 0.831 30
32 Portugal 0.914 0.79 0.667 0.778 0.780 0.796 41
33 Hungary 0.839 0.75 0.843 0.645 0.770 0.82 34
34 Chile 0.921 0.702 0.730 0.646 0.757 0.789 43
35 Brunei Darussalam 0.902 0.913 0.711 0.667 0.753 0.848 29
36 Qatar 0.906 0.969 0.620 0.760 0.753 0.828 32
37 Slovakia 0.856 0.747 0.810 0.611 0.751 0.814 36
38 Bahrain 0.857 0.828 0.698 0.707 0.751 0.802 37
39 Seychelles 0.829 0.76 0.724 0.702 0.750 0.781 46
40 Poland 0.869 0.724 0.774 0.598 0.738 0.798 39
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Table 3.9 continued
Rank Country Health Inc. Educ. Wealth WHDI HDI HDI Rank
41 Barbados 0.883 0.759 0.726 0.625 0.737 0.798 40
42 Croatia 0.874 0.739 0.725 0.627 0.735 0.787 44
43 Lithuania 0.814 0.73 0.832 0.579 0.732 0.802 38
44 Kuwait 0.851 0.926 0.589 0.776 0.730 0.784 45
45 Latvia 0.817 0.717 0.812 0.562 0.720 0.792 42
46 Estonia 0.831 0.748 0.883 0.505 0.718 0.83 31
47 Montenegro 0.853 0.653 0.746 0.575 0.715 0.756 48
48 Argentina 0.865 0.687 0.742 0.561 0.711 0.771 47
49 Mexico 0.876 0.706 0.640 0.620 0.703 0.745 56
50 Romania 0.826 0.669 0.747 0.562 0.703 0.756 49
51 Uruguay 0.881 0.671 0.668 0.570 0.695 0.744 57
52 Libya 0.843 0.729 0.649 0.607 0.693 0.746 54
53 Lebanon 0.812 0.672 0.639 0.638 0.692 0.714 67
54 Bulgaria 0.827 0.677 0.738 0.538 0.690 0.756 50
55 Samoa 0.802 0.529 0.738 0.554 0.690 0.689 78
56 Georgia 0.833 0.531 0.784 0.501 0.689 0.713 68
57 Serbia 0.846 0.654 0.732 0.526 0.688 0.751 52
58 Panama 0.869 0.656 0.698 0.533 0.686 0.746 55
59 Albania 0.883 0.61 0.688 0.530 0.685 0.729 63
60 Bosnia and Herzegovina 0.865 0.619 0.681 0.540 0.683 0.724 64
61 Mauritius 0.828 0.682 0.604 0.635 0.682 0.708 69
62 Saudi Arabia 0.829 0.788 0.612 0.624 0.682 0.748 53
63 Malaysia 0.835 0.694 0.675 0.554 0.678 0.742 58
64 Costa Rica 0.924 0.659 0.618 0.544 0.677 0.732 60
65 Dominica 0.898 0.656 0.638 0.536 0.675 0.732 61
66 Russian Federation 0.727 0.701 0.804 0.497 0.662 0.753 51
67 Jordan 0.83 0.56 0.660 0.527 0.661 0.684 80
68 Tunisia 0.844 0.623 0.574 0.584 0.656 0.679 86
69 Tonga 0.812 0.55 0.749 0.459 0.654 0.704 70
70 Turkey 0.822 0.698 0.539 0.621 0.650 0.684 81
71 Jamaica 0.812 0.622 0.634 0.533 0.650 0.695 73
72 Peru 0.828 0.605 0.656 0.503 0.649 0.699 71
73 Belize 0.86 0.595 0.626 0.506 0.648 0.694 75
74 Brazil 0.813 0.652 0.617 0.523 0.640 0.699 72
75 Fiji 0.764 0.558 0.748 0.458 0.640 0.693 77
76 Belarus 0.771 0.657 0.738 0.458 0.639 0.73 62
77 Kazakhstan 0.712 0.645 0.786 0.462 0.637 0.721 65
78 Armenia 0.839 0.552 0.695 0.434 0.633 0.695 74
79 Ecuador 0.863 0.609 0.582 0.500 0.631 0.682 83
80 Colombia 0.825 0.628 0.584 0.516 0.629 0.681 84
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Table 3.9 continued
Rank Country Health Inc. Educ. Wealth WHDI HDI HDI Rank
81 Venezuela 0.839 0.676 0.563 0.520 0.626 0.694 76
82 Algeria 0.815 0.623 0.597 0.497 0.623 0.68 85
83 Trinidad and Tobago 0.769 0.779 0.653 0.480 0.622 0.741 59
84 Suriname 0.77 0.604 0.607 0.510 0.620 0.666 87
85 China 0.822 0.548 0.551 0.525 0.619 0.637 94
86 Ukraine 0.749 0.592 0.801 0.394 0.618 0.718 66
87 El Salvador 0.803 0.593 0.567 0.495 0.609 0.655 89
88 Gabon 0.631 0.701 0.604 0.544 0.592 0.653 90
89 Thailand 0.839 0.613 0.543 0.454 0.591 0.662 88
90 Iran 0.81 0.665 0.572 0.444 0.590 0.685 79
91 Sri Lanka 0.851 0.525 0.682 0.353 0.590 0.683 82
92 Mongolia 0.725 0.492 0.646 0.404 0.574 0.622 98
93 South Africa 0.491 0.654 0.661 0.581 0.574 0.604 101
94 Paraguay 0.808 0.54 0.580 0.395 0.570 0.641 92
95 Egypt 0.813 0.561 0.512 0.445 0.570 0.625 97
96 Kyrgyz Republic 0.734 0.415 0.687 0.360 0.566 0.601 103
97 Philippines 0.748 0.504 0.637 0.381 0.566 0.63 96
98 Moldova 0.755 0.484 0.677 0.334 0.555 0.636 95
99 Syrian Arab Republic 0.867 0.545 0.477 0.407 0.552 0.618 99
100 Namibia 0.61 0.581 0.527 0.501 0.544 0.579 105
101 Indonesia 0.743 0.5 0.491 0.441 0.544 0.575 106
102 Maldives 0.857 0.579 0.504 0.372 0.544 0.639 93
103 Morocco 0.795 0.523 0.400 0.502 0.542 0.558 109
104 Bolivia 0.706 0.53 0.695 0.316 0.537 0.647 91
105 Viet Nam 0.849 0.451 0.470 0.364 0.526 0.573 107
106 Botswana 0.482 0.688 0.635 0.474 0.525 0.604 102
107 Guyana 0.746 0.473 0.617 0.307 0.521 0.61 100
108 Nicaragua 0.82 0.46 0.473 0.362 0.520 0.572 108
109 Tajikistan 0.717 0.395 0.669 0.286 0.516 0.582 104
110 Solomon Islands 0.717 0.448 0.394 0.386 0.478 0.51 111
111 India 0.683 0.456 0.401 0.377 0.469 0.507 112
112 Sao Tome and Principe 0.682 0.389 0.417 0.331 0.455 0.488 118
113 Pakistan 0.695 0.456 0.345 0.378 0.449 0.485 119
114 Ghana 0.647 0.366 0.480 0.277 0.441 0.491 117
115 Cambodia 0.633 0.394 0.484 0.280 0.441 0.501 115
116 Swaziland 0.408 0.584 0.515 0.402 0.439 0.504 114
117 Lao PDR 0.702 0.414 0.396 0.301 0.437 0.494 116
118 Congo, Rep. 0.554 0.459 0.488 0.289 0.427 0.506 113
119 Equatorial Guinea 0.463 0.714 0.416 0.401 0.426 0.523 110
120 Haiti 0.629 0.346 0.368 0.329 0.424 0.437 126
Chapter 3. Wealth and the Human Development Index 126
Table 3.9 continued
Rank Country Health Inc. Educ. Wealth WHDI HDI HDI Rank
121 Bangladesh 0.74 0.369 0.370 0.278 0.424 0.472 120
122 Comoros 0.615 0.347 0.341 0.343 0.416 0.425 133
123 Nigeria 0.458 0.404 0.428 0.340 0.405 0.434 129
124 Cameroon 0.464 0.437 0.440 0.325 0.405 0.453 123
125 Kenya 0.521 0.384 0.506 0.242 0.400 0.472 121
126 Togo 0.557 0.314 0.455 0.250 0.399 0.436 127
127 Senegal 0.59 0.414 0.335 0.306 0.393 0.441 124
128 Papua New Guinea 0.639 0.42 0.280 0.331 0.390 0.429 130
129 Mauritania 0.588 0.441 0.315 0.313 0.387 0.441 125
130 Nepal 0.72 0.334 0.313 0.252 0.384 0.429 131
131 Yemen, Rep. 0.673 0.444 0.252 0.325 0.381 0.428 132
132 Ivory Coast 0.497 0.408 0.313 0.351 0.379 0.405 138
133 Angola 0.451 0.496 0.287 0.407 0.375 0.406 137
134 Benin 0.535 0.383 0.333 0.289 0.372 0.414 135
135 Djibouti 0.561 0.443 0.255 0.346 0.367 0.405 139
136 Lesotho 0.384 0.414 0.464 0.266 0.362 0.425 134
137 Myanmar 0.677 0.344 0.339 0.188 0.350 0.435 128
138 Madagascar 0.696 0.318 0.443 0.139 0.350 0.467 122
139 Sudan 0.624 0.403 0.226 0.290 0.345 0.39 142
140 Zimbabwe 0.378 0.209 0.525 0.191 0.336 0.352 146
141 Zambia 0.386 0.349 0.453 0.213 0.334 0.399 140
142 Tanzania 0.527 0.347 0.325 0.178 0.312 0.395 141
143 Liberia 0.504 0.135 0.381 0.142 0.301 0.301 154
144 Uganda 0.476 0.321 0.426 0.127 0.295 0.408 136
145 Gambia 0.578 0.399 0.216 0.194 0.289 0.375 144
146 Guinea 0.491 0.319 0.222 0.217 0.287 0.331 148
147 Mali 0.457 0.316 0.204 0.198 0.264 0.312 152
148 Central African Republic 0.385 0.281 0.258 0.180 0.261 0.308 153
149 Rwanda 0.509 0.312 0.324 0.105 0.258 0.377 143
150 Malawi 0.457 0.274 0.366 0.096 0.253 0.363 145
151 Chad 0.443 0.355 0.193 0.170 0.244 0.317 149
152 Burkina Faso 0.513 0.341 0.153 0.180 0.241 0.301 155
153 Sierra Leone 0.383 0.267 0.293 0.120 0.238 0.315 151
154 Mozambique 0.443 0.272 0.192 0.156 0.237 0.287 157
155 Niger 0.499 0.267 0.140 0.121 0.204 0.269 158
156 Ethiopia 0.555 0.272 0.202 0.074 0.202 0.316 150
157 Guinea-Bissau 0.412 0.34 0.290 0.057 0.189 0.348 147
158 Congo, Dem. Rep. 0.426 0.141 0.276 0.037 0.162 0.258 159
159 Burundi 0.439 0.235 0.247 0.000 0.012 0.298 156
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Table 3.11: 2012 WHDI Rankings
Rank Country Health Inc. Educ. Wealth WHDI HDI HDI Rank
1 Australia 0.978 0.862 0.978 0.967 0.974 0.938 2
2 Norway 0.966 0.913 0.947 0.952 0.955 0.955 1
3 New Zealand 0.959 0.811 1.001 0.858 0.937 0.919 6
4 Switzerland 0.985 0.886 0.838 0.997 0.937 0.913 9
5 United States of America 0.926 0.897 0.953 0.920 0.933 0.937 3
6 Japan 1.003 0.854 0.85 0.935 0.927 0.912 10
7 Sweden 0.971 0.87 0.872 0.922 0.921 0.916 7
8 Ireland 0.958 0.835 0.929 0.864 0.916 0.916 8
9 Canada 0.964 0.866 0.869 0.915 0.915 0.911 11
10 Germany 0.955 0.867 0.902 0.882 0.913 0.92 5
11 Iceland 0.977 0.838 0.88 0.878 0.911 0.906 12
12 Netherlands 0.96 0.874 0.893 0.876 0.909 0.921 4
13 France 0.973 0.843 0.833 0.925 0.909 0.893 19
14 Denmark 0.93 0.858 0.882 0.906 0.906 0.901 14
15 Belgium 0.947 0.858 0.853 0.910 0.903 0.897 16
16 Italy 0.977 0.822 0.816 0.912 0.899 0.881 23
17 Austria 0.962 0.871 0.82 0.889 0.888 0.895 17
18 Israel 0.976 0.822 0.872 0.815 0.885 0.9 15
19 Finland 0.949 0.854 0.841 0.865 0.884 0.892 20
20 Singapore 0.966 0.925 0.769 0.925 0.882 0.895 18
21 United Kingdom 0.951 0.854 0.792 0.907 0.881 0.875 24
22 Hong Kong SAR, China 0.994 0.904 0.794 0.861 0.879 0.906 13
23 Spain 0.972 0.821 0.833 0.830 0.876 0.885 22
24 Luxembourg 0.948 0.912 0.745 0.937 0.871 0.875 25
25 Slovenia 0.938 0.809 0.897 0.759 0.861 0.892 21
26 Greece 0.947 0.786 0.818 0.808 0.855 0.86 27
27 Cyprus 0.943 0.808 0.771 0.820 0.842 0.848 29
28 Czech Republic 0.912 0.797 0.875 0.715 0.829 0.873 26
29 Malta 0.944 0.791 0.78 0.765 0.826 0.847 30
30 Portugal 0.942 0.781 0.708 0.794 0.809 0.816 40
31 Estonia 0.868 0.762 0.878 0.673 0.801 0.846 31
32 Chile 0.935 0.74 0.761 0.708 0.796 0.819 37
33 United Arab Emirates 0.894 0.894 0.659 0.831 0.788 0.818 38
34 Hungary 0.862 0.75 0.853 0.654 0.783 0.831 34
35 Qatar 0.923 1 0.602 0.860 0.782 0.834 33
36 Slovakia 0.878 0.78 0.833 0.652 0.781 0.84 32
37 Brunei Darussalam 0.917 0.904 0.724 0.710 0.778 0.855 28
38 Uruguay 0.902 0.722 0.732 0.696 0.772 0.792 48
39 Poland 0.888 0.765 0.786 0.644 0.766 0.821 36
40 Latvia 0.846 0.737 0.832 0.637 0.765 0.814 41
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Table 3.10 continued
Rank Country Health Inc. Educ. Wealth WHDI HDI HDI Rank
41 Seychelles 0.848 0.8 0.739 0.704 0.761 0.806 43
42 Croatia 0.896 0.744 0.75 0.653 0.760 0.805 44
43 Lithuania 0.829 0.757 0.834 0.631 0.759 0.818 39
44 Bahrain 0.87 0.776 0.716 0.696 0.757 0.796 45
45 Montenegro 0.864 0.687 0.8 0.627 0.757 0.791 49
46 Barbados 0.899 0.761 0.785 0.607 0.754 0.825 35
47 Georgia 0.851 0.578 0.806 0.619 0.752 0.745 67
48 Kuwait 0.863 0.925 0.593 0.820 0.749 0.79 50
49 Argentina 0.884 0.743 0.78 0.595 0.743 0.811 42
50 Costa Rica 0.937 0.692 0.684 0.636 0.741 0.773 57
51 Mexico 0.901 0.718 0.688 0.652 0.739 0.775 56
52 Bahamas 0.881 0.829 0.66 0.685 0.736 0.794 46
53 Bulgaria 0.845 0.7 0.777 0.600 0.733 0.782 53
54 Romania 0.855 0.694 0.783 0.574 0.727 0.786 52
55 Panama 0.888 0.724 0.71 0.608 0.726 0.78 55
56 Samoa 0.831 0.542 0.738 0.625 0.726 0.702 90
57 Saudi Arabia 0.854 0.8 0.673 0.664 0.725 0.782 54
58 Serbia 0.862 0.673 0.751 0.584 0.723 0.769 59
59 Malaysia 0.859 0.726 0.698 0.629 0.723 0.769 60
60 Lebanon 0.833 0.711 0.668 0.658 0.716 0.745 68
61 Mauritius 0.844 0.722 0.631 0.687 0.715 0.737 74
62 Grenada 0.885 0.668 0.743 0.556 0.715 0.77 58
63 Russian Federation 0.774 0.734 0.825 0.561 0.710 0.788 51
64 Dominica 0.908 0.694 0.631 0.619 0.708 0.745 69
65 Libya 0.867 0.727 0.693 0.584 0.705 0.769 61
66 St. Kitts and Nevis 0.841 0.712 0.664 0.620 0.702 0.745 70
67 Antigua and Barbuda 0.832 0.728 0.694 0.599 0.702 0.76 62
68 Brazil 0.849 0.682 0.645 0.630 0.701 0.73 79
69 Peru 0.855 0.669 0.683 0.580 0.697 0.741 72
70 Tonga 0.827 0.55 0.757 0.539 0.696 0.71 89
71 Colombia 0.85 0.659 0.635 0.624 0.696 0.719 85
72 Azerbaijan 0.802 0.65 0.73 0.568 0.693 0.734 76
73 Turkmenistan 0.712 0.643 0.712 0.651 0.691 0.698 95
74 Tunisia 0.863 0.649 0.619 0.617 0.691 0.712 88
75 Jamaica 0.841 0.621 0.715 0.543 0.689 0.73 80
76 Bosnia and Herzegovina 0.88 0.641 0.672 0.551 0.688 0.735 75
77 Albania 0.9 0.644 0.694 0.517 0.686 0.749 65
78 Oman 0.839 0.81 0.549 0.694 0.684 0.731 78
79 China 0.846 0.646 0.597 0.622 0.680 0.699 94
80 Turkey 0.855 0.726 0.584 0.628 0.679 0.722 84
81 St. Lucia 0.865 0.646 0.655 0.549 0.677 0.725 82
82 Jordan 0.844 0.585 0.666 0.546 0.675 0.7 93
83 Trinidad and Tobago 0.794 0.796 0.667 0.579 0.674 0.76 63
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Table 3.10 continued
Rank Country Health Inc. Educ. Wealth WHDI HDI HDI Rank
84 Ecuador 0.88 0.637 0.651 0.535 0.674 0.724 83
85 Venezuela 0.861 0.7 0.667 0.515 0.666 0.748 66
86 Kazakhstan 0.747 0.686 0.804 0.490 0.665 0.754 64
87 Armenia 0.858 0.593 0.732 0.466 0.664 0.729 81
88 St. Vincent and the Grenadines 0.827 0.67 0.682 0.518 0.664 0.733 77
89 Mongolia 0.769 0.553 0.695 0.544 0.662 0.675 101
90 Iran 0.839 0.69 0.676 0.509 0.661 0.742 71
91 Belize 0.888 0.587 0.638 0.500 0.657 0.702 91
92 Algeria 0.842 0.636 0.648 0.519 0.657 0.713 87
93 Fiji 0.779 0.548 0.778 0.452 0.649 0.702 92
94 Ukraine 0.77 0.615 0.825 0.421 0.644 0.74 73
95 Sri Lanka 0.87 0.582 0.693 0.439 0.642 0.715 86
96 Suriname 0.801 0.634 0.603 0.547 0.642 0.684 98
97 El Salvador 0.827 0.602 0.605 0.524 0.640 0.68 100
98 Paraguay 0.831 0.562 0.616 0.503 0.636 0.669 103
99 Gabon 0.68 0.713 0.63 0.582 0.629 0.683 99
100 Belarus 0.798 0.723 0.829 0.376 0.629 0.793 47
101 Philippines 0.773 0.535 0.651 0.486 0.625 0.654 106
102 Thailand 0.856 0.642 0.575 0.494 0.624 0.69 96
103 Indonesia 0.785 0.55 0.552 0.536 0.615 0.629 110
104 Egypt 0.843 0.589 0.561 0.489 0.614 0.662 104
105 Kyrgyz Republic 0.758 0.443 0.69 0.437 0.612 0.622 113
106 Moldova 0.783 0.517 0.682 0.425 0.610 0.66 105
107 Maldives 0.901 0.637 0.543 0.444 0.601 0.688 97
108 Namibia 0.672 0.604 0.534 0.598 0.599 0.608 116
109 South Africa 0.526 0.674 0.673 0.601 0.597 0.629 111
110 Syrian Arab Republic 0.883 0.568 0.521 0.461 0.596 0.648 107
111 Bolivia 0.74 0.56 0.711 0.402 0.596 0.675 102
112 Cape Verde 0.856 0.529 0.425 0.548 0.584 0.586 119
113 Viet Nam 0.874 0.501 0.516 0.437 0.582 0.617 115
114 Morocco 0.827 0.558 0.431 0.527 0.573 0.591 118
115 Guyana 0.792 0.52 0.597 0.395 0.571 0.636 108
116 Vanuatu 0.809 0.543 0.537 0.426 0.570 0.626 112
117 Tajikistan 0.754 0.451 0.677 0.356 0.566 0.622 114
118 Botswana 0.521 0.72 0.653 0.519 0.561 0.634 109
119 Nicaragua 0.856 0.478 0.505 0.377 0.546 0.599 117
120 Solomon Islands 0.761 0.454 0.413 0.481 0.533 0.53 127
121 India 0.722 0.515 0.438 0.419 0.510 0.554 121
122 Lao PDR 0.754 0.471 0.435 0.396 0.506 0.543 123
123 Ghana 0.703 0.417 0.57 0.294 0.490 0.558 120
124 Cambodia 0.687 0.449 0.498 0.338 0.487 0.543 124
125 Equatorial Guinea 0.495 0.794 0.416 0.552 0.484 0.554 122
126 Angola 0.497 0.572 0.442 0.511 0.483 0.508 132
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Table 3.10 continued
Rank Country Health Inc. Educ. Wealth WHDI HDI HDI Rank
127 Pakistan 0.721 0.479 0.381 0.400 0.479 0.515 130
128 Congo, Rep. 0.596 0.499 0.492 0.373 0.478 0.534 126
129 Swaziland 0.456 0.581 0.556 0.414 0.472 0.536 125
130 Sao Tome and Principe 0.708 0.432 0.454 0.322 0.469 0.525 128
131 Kenya 0.594 0.404 0.562 0.290 0.459 0.519 129
132 Papua New Guinea 0.681 0.468 0.303 0.467 0.458 0.466 140
133 Haiti 0.668 0.35 0.389 0.371 0.458 0.456 145
134 Bangladesh 0.777 0.425 0.398 0.307 0.456 0.515 131
135 Myanmar 0.721 0.428 0.386 0.341 0.456 0.498 133
136 Zimbabwe 0.516 0.213 0.544 0.334 0.454 0.397 155
137 Togo 0.592 0.329 0.478 0.321 0.450 0.459 143
138 Yemen, Rep. 0.724 0.428 0.297 0.393 0.439 0.458 144
139 Cameroon 0.507 0.45 0.511 0.324 0.438 0.495 134
140 Lesotho 0.453 0.433 0.48 0.383 0.437 0.461 142
141 Nepal 0.774 0.359 0.34 0.311 0.434 0.463 141
142 Nigeria 0.51 0.45 0.436 0.359 0.431 0.471 137
143 Comoros 0.654 0.338 0.341 0.345 0.425 0.429 152
144 Senegal 0.625 0.414 0.387 0.318 0.425 0.47 138
145 Liberia 0.589 0.232 0.408 0.289 0.411 0.388 157
146 Benin 0.576 0.394 0.35 0.341 0.410 0.436 150
147 Djibouti 0.604 0.466 0.297 0.370 0.405 0.445 148
148 Mauritania 0.614 0.455 0.349 0.308 0.404 0.467 139
149 Zambia 0.464 0.385 0.481 0.267 0.391 0.448 147
150 Tanzania 0.614 0.388 0.434 0.198 0.375 0.476 136
151 Sudan 0.659 0.431 0.238 0.334 0.374 0.414 154
152 Eritrea 0.663 0.246 0.252 0.292 0.366 0.351 163
153 Madagascar 0.74 0.312 0.469 0.121 0.348 0.483 135
154 Gambia 0.612 0.421 0.315 0.215 0.346 0.439 149
155 Uganda 0.544 0.363 0.461 0.159 0.342 0.456 146
156 Rwanda 0.564 0.36 0.382 0.176 0.336 0.434 151
157 Central African Republic 0.459 0.292 0.311 0.188 0.299 0.352 162
158 Guinea 0.545 0.331 0.239 0.197 0.295 0.355 160
159 Mali 0.502 0.316 0.247 0.195 0.289 0.344 164
160 Burkina Faso 0.566 0.367 0.191 0.224 0.289 0.343 165
161 Chad 0.471 0.374 0.212 0.214 0.278 0.34 166
162 Sierra Leone 0.444 0.321 0.313 0.141 0.270 0.359 159
163 Mozambique 0.485 0.325 0.212 0.186 0.268 0.327 167
164 Ethiopia 0.627 0.342 0.279 0.098 0.258 0.396 156
165 Niger 0.553 0.287 0.167 0.173 0.252 0.304 168
166 Burundi 0.487 0.25 0.352 0.089 0.248 0.355 161
167 Guinea-Bissau 0.45 0.346 0.298 0.110 0.245 0.364 158
168 Malawi 0.549 0.302 0.421 0.045 0.217 0.418 153
169 Congo, Dem. Rep. 0.453 0.171 0.348 0.065 0.217 0.304 169
4 Happiness and the Human
Development Index
4.1 Introduction
Since the Easterlin paradox (Easterlin, 1974) (discussed in Chapter 2) was
ﬁrst introduced, happiness studies have gained more attention. Researchers
such as Easterlin (2001), Diener and Biswas-Diener (2002), Frey and Stutzer
(2002), Diener and Seligman (2004), Veenhoven (2009), Rojas (2004), Stutzer
(2004), Headey and Wooden (2004), Blanchﬂower and Oswald (2005), Kah-
neman and Krueger (2006), Rojas (2008), Arvin and Lew (2010), Arvin and
Lew (2012) and Rojas and Veenhoven (2013) have studied happiness on two
levels: individual and country level. Most of the research works focus on
studying happiness or life satisfaction of individuals. Easterlin (2001) intro-
duces material aspiration as a determinant in his happiness equation to explain
his paradox relationships between subjective well-being and income. He ﬁnds
that material aspiration grows along with income in proportion, and utility
functions shift inversely with material aspirations. Country level happiness,
however, has been less studied.
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While there has been growing research exploring the relationship between
happiness and income, few have looked at the relationship between happiness
and human development. The rest of this chapter is set out as follows. Section
4.2 seeks to further deﬁne happiness and its link to human development, as well
as how, and weather we should attempt to quantify this relationship. Section
4.3 outlines the methodology used in this chapter to equate happiness with
human development. Section 4.4 details the results of the analysis. Section
4.5 concludes this chapter.
4.2 Happiness and Subjective Well-Being
Wilson (1967) concluded that a happy person is a young, healthy, well-
educated, well-paid, extroverted, optimistic, worry free, religious, married per-
son with high self-esteem, job morale, modest aspirations, of either sex and a
wide range of intelligence. Research on well-being and happiness have evolved
considerably since Wilson’s review.
Some people disagree about happiness being the ultimate goal of human
life; they see it as just one ingredient in the recipe for a good life. Due to the
fact that happiness is such an elusive concept, it is tough to try and deﬁne
what happiness is. Instead of trying to determine what happiness is from the
outside, one can ask individuals how happy they feel themselves to be. Study-
ing happiness, and empirically measuring its distribution among persons and
countries, and assessing its development over time is interesting for several
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reasons. How happy are, for example, low income people compared to the
rich? How happy are the young compared to the old?
It is also interesting to know if happiness changes over time? Do people,
generally, become happier, or more unhappy, over time? Frey and Stutzer
(2010) note that despite Japan’s spectacular growth record since World War
II, the Japanese report a satisfaction with life that remains largely unchanged
over time.
The populations of diﬀerent countries and in diﬀerent periods of time re-
veal marked diﬀerences in happiness. An obvious reason for these diﬀerences
in subjective well-being may be the prevailing economic conditions It is not
unreasonable to assume that persons living in an economically depressed coun-
try with high unemployment and rampant inﬂation are likely to be unhappy.
Happiness may also diﬀer among countries because their political and social
lives are governed by diﬀerent institutions. Institutions fundamentally shape
how a society is organised.
Growth in the ﬁeld of subjective well-being reﬂects larger societal trends
concerning the value of the individual, the importance of subjective views in
evaluating life, and the recognition that well-being necessarily include posi-
tive elements that transcends economic prosperity. Subjective well-being re-
searchers such as Diener and Suh (1997) argue that social indicators alone do
not reﬂect the quality of life, and that people react diﬀerently to the same
circumstances and that they evaluate conditions based on their unique expec-
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tations, values and previous experiences.
Diener et al. (1985) distinguishes between top-down and bottom-up prefer-
ences that inﬂuence subjective well-being. The major focus of early theoretical
formulations is to identify the bottom-up factors that inﬂuence subjective well
being: how do external events, situations, and demographics inﬂuence happi-
ness? The bottom-up approach is built upon Wilson’s idea that there are basic
and universal human needs, and that if one’s circumstances allow a person to
fulﬁl these needs, he or she will be happy.
Campbell et al. (1976) found that demographic factors such as age, sex in-
come, race, education, and marital status, accounted for less than 20 percent
of subjective well-being. Contrary to Easterlin’s (1974) early conclusions on
wealth and happiness, the relationship between the wealth of a nation and
average subjective well-being is positive and strong (Diener and Suh, 1997).
Diener and Suh (1997) also note that rich countries tend to be more demo-
cratic than poorer countries. Thus, the relationship between national wealth
and subjective well being may be due, at least in part, to the indirect eﬀects of
other beneﬁts received by individuals in wealthier nations rather than to the
direct eﬀect of wealth itself.
Psychologists have spent a considerable amount of time analysing the sources
of human satisfaction in detail for decades. Happiness, or subjective well be-
ing, is conceived to be the degree of how one views one’s life as a whole. One
way to measure an individuals subjective well being is through surveys, which
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may include single item or multiple item questions on how one views one’s
state of well-being. Such a question may be: on a scale of 1-10, how satisﬁed
are you with your life as a whole? Knowing the results of these scores, or an
average score from a particular community, group, or country can be quite
useful. While being able to rank countries in order of happiness scores can be
interesting, looking at a happiness score in conjunction with other components
like, income, education and health, (i.e., the UNDP HDI) which are all pos-
itively correlated with having high levels of subjective well-being, or human
development.
The HDI is based on the philosophical argument of Sen’s deﬁnition of de-
velopment, that is, development consists of the removal of the various types of
unfreedoms that leave people with little choice and little opportunity of exer-
cising their reasoned agency (Sen, 1985). Sen has argued that happiness should
not be included as part of human development as the literature on happiness
can be quite misleading. What Sen argues is people adapt to bad situations
in the long term. Consider an example where a person is living below the $2
poverty line, has limited access to basic health services and basic education
. . . yet this individual might have an average happiness score of 7 (on a scale
of 1 - 10, where 1 represents complete unhappiness whereas 10 represents com-
plete happiness). As a possible example, according to the World Database
of Happiness, Nigeria had a happiness score (on a scale of 0 to 10) of 6.9;
1.9 points below the world’s happiest nation at the time, Denmark. Nigeria’s
score was situated between those of France and Japan, which were 6.5 and 6.2,
respectively (Veenhoven, 2002b). Yet according to UNDP (2004), 70 percent
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and 91 percent lived below the $PPP1 and $PPP2 poverty lines, respectively,
during roughly the same period as Nigeria’s life satisfaction survey was con-
ducted. This could suggest that Nigerians have adapted to their poverty.
This thesis argues, however, that happiness should not be ignored. Having
high levels of happiness could be argued as being a vital condition to be able
to exercise one’s reasoned agency. Consider, for example, an individual who
has high levels of income, is well educated and has a high life expectancy. If
this individual is unhappy, one can argue that he or she is unable, or not suf-
ﬁciently motivated, to achieve his or her reasoned agency. An individual with
low happiness may not be able to optimise the other components needed for
adequate human development.
The opposite scenario is interesting, too. Consider the following individual.
They have extremely low income, is un-educated, and have low levels of life
expectancy, but has a high happiness score. One can argue that, although
they have low levels of human development by virtue of health, education and
income, but have a high happiness score, then this person has the capacity to
be able to be in a strong position in terms of their desire to try and optimise
their reasoned agency. Happiness should not be a substitute for human devel-
opment. Rather it should be included as a component of human development,
complementing other functionings needed to optimise one’s reasoned agency.
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4.3 Data and Methodology
The data for this research comes from the UNDP Human Development Re-
ports (2005-2014) and the World Database of Happiness. The World Database
of Happiness is an ongoing register of scientiﬁc research on the subjective en-
joyment of life. It brings together ﬁndings that are scattered throughout many
studies and provides a basis for synthetic work. In the last decades some 3000
empirical studies have considered the matter; in the beginning mainly as a side-
issue in studies about health and ageing, but currently also as a main subject
(Veenhoven, 2007). The data used in this chapter comes directly from the
World Database of Happiness, which aggregates country-level responses from
the results from a particular survey question on a scale from 0 - 10, “Taking all
together, how satisﬁed or dissatisﬁed are you with your life-as-a-whole these
days?” (Veenhoven, 2007). The data used in this thesis is aggregated annual
happiness scores between the period 2005 to 2014.
This happiness-augmented Human Development Index (HHDI) will be cal-
culated in the exact same way as the UNDP Human Development Index. The
HHDI can be represented as follows:
HHDIi = f [Ai,j] i = 1, ..., n j = 1, ..., 4 (4.1)
where HHDIi is the HHDI score for country i, and Aj,i is an index of country
i’s achievement in the jth human development and happiness dimension. As
mentioned above, these dimensions are, a long and health life, access to knowl-
edge and a decent material standard of living. For convenience we shall refer
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to these dimensions as health, education, happiness and income. Let A1,i be
achievement in health, A2,i be achievement in education and A3,i be achieve-
ment in income. Let A4,i be the achievement in happiness. The maximum and
minimum values for health, income, and education are the same as the UNDP
HDR 2014 values. The HHDI can then be written geometrically as follows:
HHDIi =
4∏
j=1
A
1
4
i,j (4.2)
Achievement in health is assessed using country i’s life expectancy at in
years, as described in Chapter 2 (see equation 2.3 for details). Achievement in
education is assessed using country i’s combined mean years of schooling and
expected years of schooling (see equation 2.4 and equation 2.16 for details).
Achievement in standard of living is assessed using country i’s GNI per capita
(PPP$) (see equation 2.5 for details). Achievement in happiness is assessed
using i’s happiness score. It is formulated as follows
A4,i =
a4,i − a4,min
a4,max − a4,min (4.3)
Where a4,i is the individual happiness score for country i. a4,max is the
aspirational goal for happiness achievement. a4,min is the minimum possible
happiness score, or ‘natural zero’ as the UNDP puts it. The maximum and
minimum values are currently deﬁned by the UNDP as ‘aspirational goals’ and
‘natural zeros’, respectively. They do not correspond with the actual minima
and maxima of the heath, education and income variables observed across n
countries. The natural zero for life expectancy is set at 20 years. UNDP
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(2015) base this on historical evidence provided by Oeppen et al. (2002), Riley
(2005) and Maddison (2010) that in the 20th Century no country has had a
life expectancy less than 20 years. The aspirational value for life expectancy
is 85 years. UNDP (2015) does not provide a rationale for this speciﬁc value,
although it is one year greater than the actual maximum life expectancy it
reports, which is that achieved by Hong Kong (UNDP, 2015b).
As mentioned in Chapter 2, the natural zero for GNI per capita is PPP$100,
while the aspirational value is PPP$75, 000. The UNDP’s rationale for the
choice of the former is that there is a “considerable amount of unmeasured
subsistence and non-market production in economies close to the minimum,
which is not captured in the oﬃcial data” (UNDP, 2015a, p.2). The ratio-
nale for aspirational value is a ﬁnding of Kahneman and Deaton (2010), which
according to UNDP (2015) is that there is virtually no gain in human devel-
opment and well-being from annual income beyond PPP$75, 000.
Setting the ‘aspirational’ maximum and ‘natural zeros’ minimum for hap-
piness is something that deserves considerable thought. In Chapter 3, when
setting the maximum and minimum values for wealth, the sample maximum
and minimum value was used in the absence of any theoretical guidelines.
With happiness it is a little more complicated. Unlike income, wealth, or life
expectancy, the outcomes can be wide-ranging. With indicators like mean
years of schooling and, in this example, happiness, the answer lies within a
much smaller range. With happiness, the range is from 0 to 10. In our sample
from 2005 to 2014 the highest recorded happiness score is 8.5. This is recorded
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by Costa Rica and Denmark. The lowest score in our sample is Tanzania,
which is 2.5.
For setting the ‘aspirational’ maximum score, setting the sample maximum
(8.5) as our ‘aspirational’ choice would imply that, in the case for Costa Rica
and Denmark, no progress in terms of happiness can be made beyond this score.
This seems like an unrealistic stance to take. Therefore the maximum value
to choose would be the highest possible answer given in the sample, which is 10.
Setting the ‘absolute zero’ is a little more complicated. If the value is set as
the sample minimum (2.5), it would imply that scores below this is impossible,
which seems unlikely. Who’s to say a score 2.4 or 1.8, for example, cannot be
achieved? Given that responses to the ‘how happy are you with your life as a
whole?’ are based solely on a scale (0 to 10) and not some continuous function
such as income level where the scope of possible answers is so wide-ranging,
it is for this reason that zero is set as the ‘absolute zero’. To explain further,
consider a country, say Syria, which is a country currently in the midst of a
civil war. While an individual may be educated, have a pretty high life ex-
pectancy, and have a decent income level, if one can’t leave their house due
to high national security concerns, and the fear of death, that they may be
inclined to report a happiness score of zero, whilst the other components of
human development are not as adversely aﬀected.
Similarly, if an individual stays indoors but is constantly worried about be-
ing bombed, happiness could well be zero. This would especially be the case
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if there was no expectation of a change in these circumstances.
4.4 Results
Tables 4.1 and 4.2 highlight the changes in ranking for countries at the top
and bottom of the HDI. Table 4.1 shows the top and bottom 20 ranked coun-
tries based on the calculations of the HHDI using UNDP data for 2005. Table
4.2 shows the top 20 ranked countries based on the calculations of the HHDI
using UNDP data for 2014 1.
From the results of Table 4.1 we can see that the top 20 ranked countries
in the HHDI are almost identical to the top 20 in the UNDP HDI. This is
the same for the bottom ranked countries, too. For the the top 20 countries,
the addition of an extra variable, happiness, means the HHDI scores are lower
than the UNDP HDI scores. These results are consistent for years 2005 and
2014
1Full rankings for tables highlighted in this chapter are available in Appendix: Chapter 4.
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Table 4.1: Top and Bottom 20 ranked countries according to HHDI, 2005
Rank Country Happiness Score HHDI Score HDI Score HDI Rank
1 Norway 0.778 0.893 0.948 1
2 Australia 0.756 0.876 0.927 2
3 Iceland 0.789 0.864 0.901 8
4 Denmark 0.811 0.863 0.893 13
5 Canada 0.778 0.862 0.906 6
6 Switzerland 0.778 0.858 0.898 11
7 Sweden 0.756 0.856 0.905 7
8 New Zealand 0.711 0.852 0.908 4
9 Netherlands 0.733 0.845 0.899 10
10 Ireland 0.711 0.845 0.907 5
11 USA 0.633 0.832 0.923 3
12 Luxembourg 0.744 0.832 0.875 20
13 Israel 0.711 0.830 0.885 14
14 Finland 0.700 0.824 0.882 16
15 Germany 0.622 0.813 0.901 8
16 Belgium 0.656 0.812 0.884 15
17 Slovenia 0.667 0.810 0.876 18
18 United Kingdom 0.678 0.806 0.865 24
19 Spain 0.633 0.792 0.865 23
20 Italy 0.622 0.791 0.869 21
123 Sudan 0.444 0.399 0.390 127
124 Ivory Coast 0.378 0.394 0.405 124
125 Angola 0.367 0.392 0.406 122
126 Rwanda 0.433 0.386 0.377 128
127 Benin 0.233 0.355 0.414 120
128 Chad 0.489 0.349 0.317 132
129 Zimbabwe 0.344 0.346 0.352 130
130 Togo 0.178 0.345 0.436 114
131 Guinea 0.389 0.341 0.331 131
132 Mali 0.411 0.332 0.312 135
133 Central African Republic 0.400 0.325 0.308 136
134 Ethiopia 0.356 0.323 0.316 133
135 Burkina Faso 0.378 0.317 0.301 137
136 Tanzania 0.167 0.316 0.395 126
137 Liberia 0.378 0.315 0.301 137
138 Sierra Leone 0.278 0.302 0.315 134
139 Mozambique 0.311 0.291 0.287 140
140 Niger 0.311 0.276 0.269 141
141 Burundi 0.211 0.271 0.298 139
142 Congo, Dem. Rep. 0.300 0.266 0.258 142
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Table 4.2: Top and Bottom 20 ranked countries according to HHDI, 2014
Rank Country Happiness Score HHDI Score HDI Score HDI Rank
1 Norway 0.778 0.899 0.944 1
2 Australia 0.733 0.891 0.933 2
3 Denmark 0.833 0.883 0.900 10
4 Switzerland 0.778 0.880 0.917 3
5 Iceland 0.789 0.872 0.895 13
6 Canada 0.778 0.870 0.902 8
7 Netherlands 0.733 0.866 0.915 4
8 New Zealand 0.711 0.864 0.910 7
9 Sweden 0.756 0.860 0.898 12
10 USA 0.689 0.851 0.914 5
11 Ireland 0.689 0.845 0.899 11
12 Luxembourg 0.744 0.845 0.881 21
13 Germany 0.667 0.843 0.911 6
14 Israel 0.711 0.839 0.888 17
15 Finland 0.711 0.834 0.879 22
16 United Kingdom 0.678 0.833 0.892 14
17 Austria 0.700 0.831 0.881 19
18 Singapore 0.644 0.829 0.901 9
19 Qatar 0.788 0.824 0.851 28
20 Belgium 0.656 0.818 0.881 20
131 Cameroon 0.322 0.451 0.504 123
132 Malawi 0.578 0.450 0.414 140
133 Zimbabwe 0.344 0.449 0.492 127
134 Madagascar 0.300 0.439 0.498 126
135 Afghanistan 0.344 0.433 0.468 136
136 Ivory Coast 0.378 0.433 0.452 138
137 Haiti 0.322 0.428 0.471 135
138 Ethiopia 0.356 0.414 0.435 139
139 Mali 0.401 0.408 0.407 142
140 Liberia 0.378 0.403 0.412 141
141 Chad 0.489 0.399 0.372 148
142 Benin 0.233 0.398 0.476 132
143 Guinea 0.389 0.391 0.392 144
144 Burkina Faso 0.378 0.386 0.388 146
145 Togo 0.178 0.371 0.473 133
146 Mozambique 0.311 0.370 0.393 143
147 Central African Republic 0.400 0.355 0.341 149
148 Sierra Leone 0.278 0.348 0.374 147
149 Burundi 0.211 0.334 0.389 145
150 Niger 0.311 0.330 0.337 150
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Taken as a whole, there is strong reason to believe that the HHDI and the
original HDI are positively correlated with each other. The following ﬁgures
from 2005 and 2014 support this notion. Figure 4.1 shows a correlation coeﬃ-
cient of 0.98 between the HHDI score and the HDI score for 2005. Figure 4.2
shows a correlation coeﬃcient of 0.97 between the HHDI score and the HDI
score for 2014.
Figure 4.1: Correlation between HDI and HHDI, 2005
If we categorise countries into diﬀerent groups: high human development,
medium human development, and low human development, the observations
tell a diﬀerent story.
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Figure 4.2: Correlation between HDI and HHDI 2014
Figures 4.3 to 4.5 illustrate the correlation between the HHDI and the HDI
based on yearly data for the period 2005 - 2014 when countries are grouped
together based on levels of human development. Figure 4.3 shows a correlation
coeﬃcient of 0.89 between the indices amongst countries with high human de-
velopment. Figure 4.4 shows a correlation coeﬃcient of 0.76 between the the
two indices amongst countries with medium human development. Figure 4.5
shows the correlation coeﬃcient of 0.94 between the two indices amongst coun-
tries with low levels of human development.
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Figure 4.3: Relationship between HDI and HHDI for very high developed coun-
tries
Figures 4.3 - 4.6 show that the relationship between the HHDI and the HDI
can vary depending on the level of human development. For countries with a
medium level of human development, there can be quite a discrepancy between
their HDI scores and their HHDI scores.
Table 4.3: 2005 HHDI scores by region
Region HHDI score HDI Score Income Score
Western Europe 0.815 0.880 0.851
Eastern Europe 0.687 0.765 0.680
Latin America 0.657 0.682 0.609
Middle East 0.625 0.664 0.645
Central Asia 0.622 0.664 0.585
South East Asia 0.583 0.600 0.534
Africa 0.429 0.446 0.411
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Figure 4.4: Relationship between HDI and HHDI for high developed countries
Table 4.4: 2014 HHDI scores by region
Region HHDI Score HDI Score Income Score
Western Europe 0.821 0.882 0.893
Eastern Europe 0.705 0.785 0.763
Latin America 0.693 0.711 0.698
Middle East 0.682 0.719 0.753
Central Asia 0.658 0.706 0.689
South East Asia 0.638 0.666 0.666
Africa 0.489 0.521 0.513
Table 4.3 and Table 4.4 show a breakdown of HHDI scores by region for
2005 and 2014. Western Europe tops the list in 2005 and 2014 for the high-
est HHDI score. Eastern Europe has a HHDI score of 0.687 in 2005, which
is somewhat lower than the HDI score of 0.765. Latin America has a HHDI
score of 0.657 which is considerably higher than their income score of 0.609.
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Figure 4.5: Relationship between HDI and HHDI for medium developed coun-
tries
In 2014 Eastern Europe once again has a HHDI score of 0.705 which is con-
siderably lower than the HDI score of 0.785. These discrepancies highlight the
variance that the inclusion of a measurement of happiness has across countries.
The tables below show the correlations between the components of the HDI
and happiness. Table 4.5 compares the components of the HHDI and hap-
piness over 2 periods: 2005 and 2014. Table 4.6 shows the components of
the HDI and happiness over 2 periods: 2005 and 2014. Table 4.7 shows the
correlation between the components for countries categorised as high human
development. Table 4.8 shows the correlation between the components for
countries categorised as medium human development. Table 4.9 shows the
correlation between the components for countries categorised as low human
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Figure 4.6: Relationship between HDI and HHDI for low developed countries
development.
Table 4.5 shows that of the four components: health, education, income,
happiness, and the HHDI. Happiness is the least positive correlated variable
with the HHDI for both years.
Table 4.5: Correlation between HDI components and HHDI
- 2005 2014
Component Health Educ Income Happiness HHDI Health Educ Income Happiness HHDI
Health 1.00 - - - - 1.00 - - - -
Educ. 0.80 1.00 - - - 0.77 1.00 - - -
Income 0.87 0.83 1.00 - - 0.84 0.84 1.00 - -
Happiness 0.74 0.61 0.75 1.00 - 0.69 0.58 0.70 1.00 -
HHDI 0.92 0.89 0.95 0.84 1.00 0.90 0.98 0.95 0.83 1.00
Table 4.6 shows that of the four components: health, education, income,
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and happiness, happiness is the least strongest positive correlation for both
years. The correlation between happiness score and the HDI is 0.74 in 2005.
This falls slightly to 0.69 in 2014. When comparing the correlations between
all the components, it is happiness that is the least correlated variable.
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Table 4.6: Correlation between HDI components and HDI
- 2005 2014
Component Health Educ Income Happiness HDI Health Educ Income Happiness HDI
Health 1.00 - - - - 1.00 - - - -
Educ. 0.80 1.00 - - - 0.77 1.00 - - -
Income 0.87 0.83 1.00 - - 0.84 0.84 1.00 - -
Happiness 0.74 0.61 0.75 1.00 - 0.69 0.58 0.70 1.00 -
HDI Score 0.92 0.93 0.95 0.74 1.00 0.90 0.94 0.95 0.69 1.00
Table 4.7 shows the correlation between happiness and the components of
the HDI for countries with high levels of human development. The HDI score
positively correlated with the components health (0.68), and education (72).
Interestingly, the correlation between income and HDI, and happiness and the
HDI, is almost identical with correlation coeﬃcients of 0.51 and 0.61.
Table 4.7: Correlation between happiness and HDI components for very high
human development
Component Health Education Income Happiness HDI Score
Health 1.00
Education 0.20 1.00 - - -
Income 0.36 -0.01 1.00 - -
Happiness 0.39 0.29 0.59 1.00 -
HDI Score 0.68 0.72 0.51 0.61 1.00
Table 4.8 shows the correlation between happiness and the components of
the HDI for countries with medium levels of human development. As we saw
with countries ranked as high levels of human development, health, education
and income are all positively correlated with the HDI and all have similar
scores: 0.18, 0.48 and 0.57. Happiness, however, is much less correlated with
the HDI score, with a score of 0.01.
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Table 4.8: Correlation between happiness and HDI components for high human
development
Component Health Education Income Happiness HDI Score
Health 1.00
Education -0.24 1.00 - - -
Income -0.06 -0.21 1.00 - -
Happiness 0.20 -0.46 0.34 1.00 -
HDI Score 0.18 0.48 0.57 0.01 1.00
Table 4.9 shows the correlation between happiness and the components of
the HDI for countries with medium levels of human development. As we saw
with countries ranked as high levels of human development, health, education
and income are all positively correlated with the HDI and all have similar
scores: 0.30, 0.43 and 0.54. Happiness, however, is much less correlated with
the HDI with a score of 0.19.
Table 4.9: Correlation between happiness and HDI components for medium
human development
Component Health Education Income Happiness HDI Score
Health 1.00
Education -0.38 1.00 - - -
Income -0.15 0.00 1.00 - -
Happiness 0.28 0.00 -0.02 1.00 -
HDI Score 0.30 0.43 0.54 0.19 1.00
Table 4.10 shows the correlation between happiness and the components of
the HDI with low levels of human development. In this scenario we see that
the correlations between the traditional HDI components and the HDI score
are a lot higher than reported for countries classiﬁed as medium human de-
velopment. The correlations for health, education, income and the HDI are
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0.64, 0.68, 0.74, the highest scores among the three classiﬁcations of human
development. Happiness is the least correlated of the sub components with a
score of 0.28.
Table 4.10: Correlation between happiness and HDI components for low hu-
man development
Component Health Education Income Happiness HDI Score
Health 1.00
Education 0.13 1.00 - - -
Income 0.39 0.23 1.00 - -
Happiness 0.28 -0.01 0.40 1.00 -
HDI Score 0.64 0.68 0.74 0.28 1.00
The previous tables show us that, although the correlation between the
HHDI and the HDI have a strong positive correlation, these correlations change
at various levels of human development. Foster et al. (2013) argue that while
according to the HDI redundancy literature a high degree of correlation be-
tween its components and the HDI itself is bad, their study ﬁnds that rank
robustness appears to be an increasing function of the extent of this correlation.
In the absence of strong conceptual guidelines as to the choice of components
of a composite index, or in the choice of indicators to measure achievement
components selected with such guidance, one might speculate as to whether
an optimal trade oﬀ exists between rank robustness and the redundancy of
composition (Foster et al., 2013).
Table 4.11 shows the scores for 2005 for the countries which have had the
biggest change in rankings when comparing the UNDP HDI and the HHDI. It
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appears that the biggest improvements were made by Latin American coun-
tries, with 10 of the top 20 countries from this region. It appears that the
biggest drops were made by Eastern European countries, with 11 of the bot-
tom 20 from this region. Table 4.12 shows the scores for 2014 for the countries
which have had the biggest change in rankings when comparing the UNDP
HDI and the HHDI. It appears that the biggest improvements were, once
again, made by Latin American countries, with 14 Latin American countries
included in the top 20. As in 2005, it appears that the biggest drops were
made by Eastern European countries with 11 of the bottom 20 coming from
this region.
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Table 4.11: Top a and Bottom 20 countries with the biggest rank change, 2005
Rank Country HHDI Score HDI Score HHDI Rank HDI Rank Rank Diﬀ.
1 Costa Rica 0.748 0.732 33 56 23
2 Colombia 0.689 0.681 53 76 23
3 Venezuela 0.701 0.694 47 70 23
4 Trinidad and Tobago 0.718 0.741 38 55 17
5 Thailand 0.651 0.662 66 80 14
6 Uruguay 0.716 0.744 40 53 13
7 Suriname 0.650 0.666 67 79 12
8 Philipines 0.633 0.630 75 87 12
9 Paraguay 0.635 0.641 73 84 11
10 Malawi 0.403 0.363 120 129 9
11 Djibouti 0.426 0.405 114 123 9
12 Jamaica 0.671 0.695 59 68 9
13 Argentina 0.739 0.771 34 43 9
14 Denmark 0.863 0.893 4 13 9
15 Lesotho 0.431 0.425 111 119 8
16 Nepal 0.436 0.429 109 117 8
17 Nigeria 0.441 0.434 108 116 8
18 Belize 0.668 0.694 61 69 8
19 Malaysia 0.702 0.742 46 54 8
20 Luxembourg 0.832 0.875 12 20 8
123 Lebanon 0.643 0.714 70 62 -8
124 United States 0.832 0.923 11 3 -8
125 Sri Lanka 0.611 0.683 83 74 -9
126 Serbia 0.674 0.751 57 48 -9
127 Russia 0.676 0.753 56 47 -9
128 Latvia 0.698 0.792 48 39 -9
129 Korea (South) 0.777 0.875 28 19 -9
130 France 0.786 0.877 26 17 -9
131 Tanzania 0.316 0.395 136 126 -10
132 Hungary 0.705 0.820 44 33 -11
133 Japan 0.787 0.896 23 12 -11
134 Portugal 0.693 0.796 50 38 -12
135 Ukraine 0.634 0.718 74 61 -13
136 Gabon 0.555 0.653 96 82 -14
137 Armenia 0.611 0.695 82 67 -15
138 Togo 0.345 0.436 130 114 -16
139 Montenegro 0.664 0.756 63 44 -19
140 Georgia 0.597 0.713 85 63 -22
141 Albania 0.620 0.729 80 58 -27
142 Bulgaria 0.638 0.756 71 44 -27
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Table 4.12: Top and Bottom 10 countries with the biggest rank change, 2014
Rank Country HHDI Score HDI Score HHDI Rank HDI Rank Rank Diﬀ.
1 Colombia 0.725 0.711 48 81 33
2 Costa Rica 0.780 0.763 31 60 29
3 Dominican Republic 0.706 0.700 58 84 26
4 Venezuela 0.761 0.764 38 59 21
5 Brazil 0.724 0.744 49 68 19
6 Turkmenistan 0.696 0.698 67 86 19
7 Phillipines 0.662 0.660 81 97 16
8 Oman 0.767 0.783 36 51 15
9 Nicaragua 0.630 0.614 94 108 14
10 Guatemala 0.643 0.628 90 103 13
11 Paraguay 0.668 0.676 78 91 13
12 Ecuador 0.694 0.711 69 82 13
13 Mexico 0.723 0.756 50 63 13
14 Djibouti 0.480 0.467 125 137 12
15 Uzbekistan 0.657 0.661 84 96 12
16 Trinidad and Tobago 0.744 0.766 44 56 12
17 Honduras 0.630 0.617 95 106 11
18 Thailand 0.701 0.722 64 75 11
19 Belize 0.703 0.732 61 72 11
20 Panama 0.727 0.765 47 58 11
131 Belarus 0.701 0.786 63 48 -15
132 Sri Lanka 0.662 0.750 70 64 -15
133 Botswana 0.602 0.683 104 89 -15
134 Russia 0.700 0.778 65 52 -13
135 Palestine 0.615 0.686 100 87 -13
136 Japan 0.791 0.890 28 16 -12
137 Croatia 0.715 0.812 55 43 -12
138 Egypt 0.609 0.682 102 90 -12
139 Hungary 0.723 0.818 51 40 -12
140 Togo 0.371 0.473 145 134 -11
141 Gabon 0.574 0.674 108 92 -16
142 Ukraine 0.652 0.734 87 71 -16
143 Armenia 0.641 0.730 91 74 -17
144 Lebanon 0.684 0.765 74 57 -17
145 Albania 0.619 0.716 99 79 -20
146 Portugal 0.705 0.822 60 38 -21
147 Montenegro 0.692 0.789 71 47 -24
148 Georgia 0.623 0.744 97 68 -28
149 Bulgaria 0.659 0.777 82 53 -29
150 Greece 0.696 0.853 68 27 -41
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4.5 Conclusion
While the Human Development Index is the most well known multidimen-
sional well-being measurement tool, it is far from ideal. Broadly speaking,
adding happiness as a proxy to assess the ability of an individual to exercise
their reasoned agency to the HDI does not tell us much more than what the
original HDI tells us. As a potential caveat to note; it is worth mentioning
thatThe HDI and the Happiness approaches emerge from diﬀerent epistemo-
logical traditions in the study of well-being; HDI reﬂects a top-down tradition
where experts and organisations provide the criteria to judge well-being (in
persons and in countries), while happiness emerges from a bottom-up tradi-
tion that places the authority to make a life assessment on people themselves,
but that this is not an argument against combing them.
What is clear from this chapter, however, is that when closer attention is
paid to the movement of country rankings, there are substantial movements
among countries that are considered to be at medium levels of human devel-
opment.
Another observation is a territorial one. Latin American countries appear
to rank higher than their predicted HDI ranking, whilst Eastern European
countries appear to rank lower than their predicted HDI ranking. As stated
earlier, the UNDP’s HDI rankings have political implications for government
bodies and donor communities alike. There are countries that move up or
down by over 30 - 40 places when switching from the HDI and the HHDI.
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This movement in rankings is signiﬁcant. Happiness data can be diﬃcult to
interpret but this should not be a deterrent. This will be discussed more in
Chapter 6.
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4.6 Appendix: Chapter 4
Table 4.13: Happiness HDI rankings, 2005
Rank Country Happiness HDI Happiness Score HDI Score
1 Norway 0.893 8 0.948
2 Australia 0.876 7.8 0.927
3 Iceland 0.864 8.1 0.901
4 Denmark 0.863 8.3 0.893
5 Canada 0.862 8 0.906
6 Switzerland 0.858 8 0.898
7 Sweden 0.856 7.8 0.905
8 New Zealand 0.852 7.4 0.908
9 Netherlands 0.845 7.6 0.899
10 Ireland 0.845 7.4 0.907
11 United States 0.832 6.7 0.923
12 Luxembourg 0.832 7.7 0.875
13 Israel 0.830 7.4 0.885
14 Finland 0.824 7.3 0.882
15 Germany 0.813 6.6 0.901
16 Belgium 0.812 6.9 0.884
17 Slovenia 0.810 7 0.876
18 United Kingdom 0.806 7.1 0.865
19 Spain 0.792 6.7 0.865
20 Italy 0.791 6.6 0.869
21 Austria 0.790 6.6 0.867
22 United Arab Emirates 0.788 7.3 0.831
23 Japan 0.787 6 0.896
24 Hong Kong 0.787 6.7 0.857
25 Singapore 0.786 6.8 0.852
26 France 0.786 6.3 0.877
27 Qatar 0.786 7.3 0.828
28 Korea (South) 0.777 6.1 0.875
29 Czech Republic 0.776 6.3 0.862
30 Malta 0.769 6.8 0.827
31 Cyprus 0.768 7 0.817
32 Greece 0.753 5.7 0.862
33 Costa Rica 0.748 8.5 0.732
34 Argentina 0.739 7.1 0.771
35 Kuwait 0.739 6.8 0.784
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Table 4.11 continued
Rank Country Happiness HDI Happiness Score HDI Score
36 Estonia 0.735 5.8 0.83
37 Chile 0.719 6.1 0.789
38 Trinidad and Tobago 0.718 7.1 0.741
39 Lithuania 0.716 5.8 0.802
40 Uruguay 0.716 7 0.744
41 Croatia 0.714 6 0.787
42 Slovakia 0.713 5.5 0.814
43 Poland 0.706 5.6 0.798
44 Hungary 0.705 5.2 0.82
45 Mexico 0.704 6.6 0.745
46 Malaysia 0.702 6.6 0.742
47 Venezuela 0.701 7.8 0.694
48 Latvia 0.698 5.5 0.792
49 Saudi Arabia 0.697 6.3 0.748
50 Portugal 0.693 5.3 0.796
51 Romania 0.692 6 0.756
52 Panama 0.689 6.1 0.746
53 Colombia 0.689 7.7 0.681
54 Kazakhstan 0.685 6.5 0.721
55 Libya 0.679 5.8 0.746
56 Russia 0.676 5.6 0.753
57 Serbia 0.674 5.6 0.751
58 Brazil 0.672 6.6 0.699
59 Jamaica 0.671 6.7 0.695
60 Peru 0.669 6.5 0.699
61 Belize 0.668 6.6 0.694
62 Bosnia and Herzegovina 0.664 5.8 0.724
63 Montenegro 0.664 5.2 0.756
64 Belarus 0.658 5.5 0.73
65 Mauritius 0.656 5.9 0.708
66 Thailand 0.651 6.8 0.662
67 Suriname 0.650 6.7 0.666
68 Jordan 0.649 6.2 0.684
69 Turkey 0.647 6.1 0.684
70 Lebanon 0.643 5.4 0.714
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Table 4.11 continued
Rank Country Happiness HDI Happiness Score HDI Score
71 Bulgaria 0.638 4.6 0.756
72 Iran 0.637 5.8 0.685
73 Paraguay 0.635 6.8 0.641
74 Ukraine 0.634 5.1 0.718
75 Philippines 0.633 7 0.63
76 Algeria 0.631 5.7 0.68
77 Ecuador 0.629 5.6 0.682
78 El Salvador 0.629 6.2 0.655
79 Tunisia 0.623 5.5 0.679
80 Albania 0.620 4.6 0.729
81 China 0.615 6.2 0.637
82 Armenia 0.611 4.9 0.695
83 Sri Lanka 0.611 5.1 0.683
84 Guyana 0.604 6.5 0.61
85 Georgia 0.597 4.3 0.713
86 South Africa 0.595 6.3 0.604
87 Syria 0.592 5.9 0.618
88 Bolivia 0.590 5.2 0.647
89 Mongolia 0.589 5.7 0.622
90 Moldova 0.586 5.3 0.636
91 Egypt 0.578 5.3 0.625
92 Kyrgyzstan 0.578 5.8 0.601
93 Nicaragua 0.569 6.3 0.572
94 Indonesia 0.567 6.1 0.575
95 Viet Nam 0.565 6.1 0.573
96 Gabon 0.555 4.2 0.653
97 Namibia 0.543 5.2 0.579
98 Botswana 0.542 4.7 0.604
99 Tajikistan 0.542 5.1 0.582
100 Morocco 0.531 5.3 0.558
101 Laos 0.508 6.2 0.494
102 India 0.500 5.5 0.507
103 Pakistan 0.497 6 0.485
104 Ghana 0.486 5.4 0.491
105 Cambodia 0.478 4.9 0.501
106 Bangladesh 0.469 5.3 0.472
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Table 4.11 Continued
Rank Country Happiness HDI Happiness Score HDI Score
107 Congo, Rep. 0.465 4.4 0.506
108 Nigeria 0.441 5.3 0.434
109 Nepal 0.436 5.3 0.429
110 Mauritania 0.434 4.9 0.441
111 Lesotho 0.431 5.2 0.425
112 Yemen 0.430 5.1 0.428
113 Myanmar 0.430 4.9 0.435
114 Djibouti 0.426 5.7 0.405
115 Senegal 0.422 4.5 0.441
116 Kenya 0.417 3.7 0.472
117 Madagascar 0.414 3.7 0.467
118 Cameroon 0.412 3.9 0.453
119 Zambia 0.406 5 0.399
120 Malawi 0.403 6.2 0.363
121 Haiti 0.401 3.9 0.437
122 Uganda 0.399 4.5 0.408
123 Sudan 0.399 5 0.39
124 Ivory Coast 0.394 4.4 0.405
125 Angola 0.392 4.3 0.406
126 Rwanda 0.386 4.9 0.377
127 Benin 0.355 3.1 0.414
128 Chad 0.349 5.4 0.317
129 Zimbabwe 0.346 4.1 0.352
130 Togo 0.345 2.6 0.436
131 Guinea 0.341 4.5 0.331
132 Mali 0.332 4.7 0.312
133 Central African Republic 0.325 4.6 0.308
134 Ethiopia 0.323 4.2 0.316
135 Burkina Faso 0.317 4.4 0.301
136 Tanzania 0.316 2.5 0.395
137 Liberia 0.315 4.4 0.301
138 Sierra Leone 0.302 3.5 0.315
139 Mozambique 0.291 3.8 0.287
140 Niger 0.276 3.8 0.269
141 Burundi 0.271 2.9 0.298
142 Congo, Dem. Rep. 0.266 3.7 0.258
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Table 4.14: Happiness HDI rankings, 2014
Rank Country Happiness HDI Happiness Score HDI Score
1 Norway 0.899 8 0.944
2 Australia 0.891 7.6 0.933
3 Denmark 0.883 8.5 0.9
4 Switzerland 0.880 8 0.917
5 Iceland 0.872 8.1 0.895
6 Canada 0.870 8 0.902
7 Netherlands 0.866 7.6 0.915
8 New Zealand 0.864 7.4 0.91
9 Sweden 0.860 7.8 0.898
10 United States 0.851 7.2 0.914
11 Ireland 0.845 7.2 0.899
12 Luxembourg 0.845 7.7 0.881
13 Germany 0.843 7 0.911
14 Israel 0.839 7.4 0.888
15 Finland 0.834 7.4 0.879
16 United Kingdom 0.833 7.1 0.892
17 Austria 0.831 7.3 0.881
18 Singapore 0.829 6.8 0.901
19 Qatar 0.824 7.3 0.851
20 Belgium 0.818 6.9 0.881
21 Hong Kong 0.818 6.7 0.891
22 Slovenia 0.817 7 0.874
23 France 0.806 6.5 0.884
24 Italy 0.801 6.6 0.872
25 Malta 0.795 7.3 0.829
26 Czech Republic 0.794 6.6 0.861
27 United Arab Emirates 0.793 7.3 0.827
28 Japan 0.791 6 0.89
29 Cyprus 0.789 6.8 0.845
30 Andorra 0.780 6.8 0.83
31 Costa Rica 0.780 8.5 0.763
32 Spain 0.777 6 0.869
33 Chile 0.773 6.8 0.822
34 Argentina 0.773 7.1 0.808
35 Kuwait 0.772 6.8 0.814
36 Oman 0.767 7.5 0.783
37 Saudi Arabia 0.766 6.3 0.836
38 Venezuela 0.761 7.8 0.764
39 Estonia 0.761 6.1 0.84
40 Uruguay 0.757 7 0.79
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Table 4.12 Continued
Rank Country Happiness HDI Happiness Score HDI Score
41 Slovakia 0.755 6.1 0.83
42 Lithuania 0.746 5.8 0.834
43 Poland 0.746 5.8 0.834
44 Trinidad and Tobago 0.744 7.1 0.766
45 Cuba 0.733 5.8 0.815
46 Malaysia 0.732 6.6 0.773
47 Panama 0.727 6.6 0.765
48 Colombia 0.725 7.9 0.711
49 Brazil 0.724 7 0.744
50 Mexico 0.723 6.7 0.756
51 Hungary 0.723 5.5 0.818
52 Romania 0.720 6 0.785
53 Latvia 0.719 5.5 0.81
54 Kazakhstan 0.718 6.5 0.757
55 Croatia 0.715 5.4 0.812
56 Libya 0.712 5.8 0.784
57 Mauritius 0.706 5.9 0.771
58 Dominican Republic 0.706 7.5 0.7
59 Turkey 0.706 6.1 0.759
60 Portugal 0.705 5 0.822
61 Belize 0.703 6.6 0.732
62 Peru 0.703 6.5 0.737
63 Belarus 0.701 5.5 0.786
64 Thailand 0.701 6.8 0.722
65 Russia 0.700 5.6 0.778
66 Jordan 0.700 6.2 0.745
67 Turkmenistan 0.696 7.2 0.698
68 Greece 0.696 4.4 0.853
69 Ecuador 0.694 6.8 0.711
70 Jamaica 0.693 6.7 0.715
71 Montenegro 0.692 5.2 0.789
72 Azerbaijan 0.687 5.8 0.747
73 Suriname 0.687 6.7 0.705
74 Lebanon 0.684 5.4 0.765
75 China 0.680 6.2 0.719
76 Serbia 0.677 5.6 0.745
77 Bosnia and Herzegovina 0.675 5.8 0.731
78 Paraguay 0.668 6.8 0.676
79 Sri Lanka 0.662 5.1 0.75
80 Algeria 0.662 5.7 0.717
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Table 4.12 Continued
Rank Country Happiness HDI Happiness Score HDI Score
81 Philippines 0.662 7 0.66
82 Bulgaria 0.659 4.6 0.777
83 Tunisia 0.658 5.5 0.721
84 Uzbekistan 0.657 6.8 0.661
85 El Salvador 0.654 6.7 0.662
86 Indonesia 0.653 6.1 0.684
87 Ukraine 0.652 5.1 0.734
88 Mongolia 0.649 5.7 0.698
89 Bolivia 0.647 6.3 0.667
90 Guatemala 0.643 7.2 0.628
91 Armenia 0.641 4.9 0.73
92 South Africa 0.639 6.3 0.658
93 Guyana 0.631 6.5 0.638
94 Nicaragua 0.630 7.1 0.614
95 Honduras 0.630 7 0.617
96 Syria 0.627 5.9 0.658
97 Georgia 0.623 4.3 0.744
98 Viet Nam 0.620 6.1 0.638
99 Albania 0.619 4.6 0.716
100 Palestine 0.615 5 0.686
101 Moldova 0.611 5.3 0.663
102 Egypt 0.609 4.9 0.682
103 Kyrgyzstan 0.603 5.8 0.628
104 Botswana 0.602 4.7 0.683
105 Iraq 0.582 4.9 0.642
106 Namibia 0.581 5.2 0.624
107 Morocco 0.579 5.3 0.617
108 Gabon 0.574 4.2 0.674
109 Laos 0.572 6.2 0.569
110 Tajikistan 0.566 5.1 0.607
111 Bhutan 0.565 5.6 0.584
112 India 0.563 5.5 0.586
113 Ghana 0.551 5.4 0.573
114 Cambodia 0.542 4.9 0.584
115 Pakistan 0.541 6 0.537
116 Bangladesh 0.537 5.3 0.558
117 Zambia 0.529 5 0.561
118 Nepal 0.523 5.3 0.54
119 Myanmar 0.500 4.9 0.524
120 Nigeria 0.496 5.3 0.504
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Table 4.12 Continued
Rank Country Happiness HDI Happiness Score HDI Score
121 Yemen 0.488 5.1 0.5
122 Rwanda 0.486 4.9 0.506
123 Lesotho 0.481 5.2 0.486
124 Angola 0.481 4.3 0.526
125 Djibouti 0.480 5.7 0.467
126 Mauritania 0.473 4.9 0.487
127 Sudan 0.466 5 0.473
128 Kenya 0.463 3.7 0.535
129 Senegal 0.460 4.5 0.485
130 Uganda 0.458 4.5 0.484
131 Cameroon 0.451 3.9 0.504
132 Malawi 0.450 6.2 0.414
133 Zimbabwe 0.449 4.1 0.492
134 Madagascar 0.439 3.7 0.498
135 Afghanistan 0.433 4.1 0.468
136 Ivory Coast 0.433 4.4 0.452
137 Haiti 0.428 3.9 0.471
138 Ethiopia 0.414 4.2 0.435
139 Mali 0.408 4.7 0.407
140 Liberia 0.403 4.4 0.412
141 Chad 0.399 5.4 0.372
142 Benin 0.398 3.1 0.476
143 Guinea 0.391 4.5 0.392
144 Burkina Faso 0.386 4.4 0.388
145 Togo 0.371 2.6 0.473
146 Mozambique 0.370 3.8 0.393
147 Central African Republic 0.355 4.6 0.341
148 Sierra Leone 0.348 3.5 0.374
149 Burundi 0.334 2.9 0.389
150 Niger 0.330 3.8 0.337
5 Creating a Sub-national Human
Development Index for Vietnam
5.1 Introduction
So far, this thesis has focused on multidimensional well-being measurement
as a cross country comparison. In previous chapters each country has been
given a unique score to signify a level of well-being, or human development.
Despite the popularity of the HDI, the HDI only looks at average achievements,
and thus, does not take into account the distribution of human development
within a country or population subgroup. It is this last issue that this chapter
addresses. The UNDP has released a sub-national HDI for Nepal (UNDP,
2014b). Little work has been done on this issue at the sub-national level for
Vietnam.
Vietnam is an ethnically diverse country. The Kinh (‘lowland Vietnamese’)
majority, which accounts for 84 percent of the population, co-exists with 53
smaller ethnic minority groups, some of which have less than 1,000 members
(Tung and Trang, 2014)
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Previous research using the Vietnam Living Standards Surveys, in which the
Kinh are usually grouped together with the Hoa (Chinese), has shown that the
remaining 52 ethnic minorities constitute the poorest, least educated sections
of Vietnamese society. Furthermore, the gap in living standards between the
Kinh and Hoa majority and the other ethnic minorities grew between 1993
and 1998 (Baulch et al., 2007)
Geography, in particular the fact that many ethnic minorities live in remote
and mountainous areas in the northwest of Vietnam on its borders with Laos
and China, explains only a part of the diﬀerence in living standards between
these two groups. There are systematic diﬀerences in endowments and the
returns to those endowments for members of the Kinh-Hoa majority and the
ethnic minorities, most of which are in favour of the majority group (Van de
Walle and Gunewardena, 2001)
This has led to an emerging consensus among donors and non-governmental
organisations (NGOs) that a new, more diﬀerentiated approach to ethnic mi-
nority policy is required in Vietnam.
According to Baulch et al. (2007), 54 percent of Kinh-Hoa had expenditures
below the General Statistics Oﬃce/ World Bank poverty line in 1992-93. This
proportion dropped to 31 percent by 1997-98. During the same period the
poverty headcount among for the remaining minorities only fell from 86 per-
ent to 75 percent. Despite constituting just 14 percent of the total population,
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ethnic minorities make up 29 percent of the poor in Vietnam (Baulch and
Masset, 2003)
For an annual per capita expenditure that averaged VND1.54 million ($125)
in 1998, minority households were far poorer than their Kinh and Hoa counter-
parts (VND3.0million). Spending for the majority groups rose by 38 percent
in real terms between 1993 and 1998, the increase for minority households was
much smaller, at 18 percent. The lower living standards of minority households
are partly due to the fact that they tend to be larger than Kinh households
(5.4 versus 4.6 members in 1998), are more likely to include young children
(15 percent versus 10 percent) and are more likely to span three generations
(27 percent vs. 18 percent). The fertility rate for minority women is about 25
perent higher than for Kinh and Hoa women (Desai, 2001). Ethnic minority
households are also less likely to be able to speak Vietnamese and are much
less likely to live in urban areas (2 percent vs. 27 percent) (Baulch et al., 2007).
Baulch et al. (2007) conclude, by inferring from data from the 1998 Viet-
nam Living Standards Survey, that Kinh and Hoa (“majority”) households
have substantially higher living standards (as measured by per capita expen-
diture) than ethnic minority households. This gap is also reﬂected in lower
school enrolment rates, higher fertility and poorer access to health services by
minority households. However, ethnic minority households do not appear to
be more malnourished than the population at large.
Baulch et al. (2007) also argue that their decomposition analysis shows that
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even if minority households had the same endowments as Kinh households,
this would close no more than a third of the gap in living standards. This
implies that, for some reason, minority households have a lower return to their
endowments than the Kinh and Hoa majority.
Van de Walle and Gunewardena (2001) argues that, in reducing poverty
among Viet Nam’s minorities and reducing this dimension of inequality, there
is an important role for geographically targeted programs aimed at poor ar-
eas. However, their results also suggest that it is not suﬃcient to only target
interventions to poor areas, even with relatively high concentrations of eth-
nic minority groups. Policies for ﬁghting poverty among the minorities that
assume the Kinh model works, will continue to be ineﬀective. Van de Walle
and Gunewardena (2001) results clearly point to the need for speciﬁc inter-
ventions within geographically targeted poor area development programs to
be appropriately tailored to, and narrowly focused on, the problems, needs,
and situation of minority households. Only in this way can policy eventually
succeed in raising minority household returns to given characteristics to the
levels enjoyed by neighbouring majority households.
Household surveys are widely undertaken and provide data on income dis-
tribution. It is much more diﬃcult, however, to get data on inequality in life
expectancy, educational attainment, etc.. The main challenge, therefore, of
calculating a household-based HDI is to overcome the data constraints which
we face using household survey data. In this chapter, the focus is on house-
hold data from the 1999 and 2009 Vietnam Housing and Population Census.
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Vietnam is a country with 63 provinces and 54 ethnic groups. This chap-
ter involves creating a HDI for Vietnam for all provinces and ethnic groups.
Section 2.2 provides a background overview of Vietnam and why this country
was selected as a case study. Section 2.3 discusses the data and methodology
used. Section 2.4 details the results of the provincial and ethnic based HDI.
Section 2.5 discusses inequality and human development in Vietnam. Section
2.6 concludes this chapter.
5.2 Vietnam
As mentioned in Chapter 1, Vietnam is a multi-ethnic country with 54 dif-
ferent ethnic groups. Kinh people account for 86 percent of the country’s
population (Tung and Trang, 2014). The other 53 ethnic minority groups are
scattered over the mountainous areas spreading from the north to the south.
Among the ethnic minority, the most populated groups are the Tay, Thai,
Muong, Hoa and Khmerm Nung, each of which has an average population of
around one million people, while the least populated are Brau, Ro Man, and
O Du with a population of several hundred people.
Small ethnic minority groups signiﬁcantly lag behind and are in special need
of attention as well as policies to maintain the comparable development levels
with big majority groups. For large ethnic groups such as Kinh, Hoa, Tay,
Thai, Muong, and Nung, which have already achieved better living standards;
supporting resources for poverty reduction should be adjusted and mobilised
Chapter 5. Creating a Sub-national Human Development Index for Vietnam 172
to less advantaged groups. In addition, there is a pressing necessity for col-
lecting and regularly updating data on small ethnic minority groups to frame
a clearer picture and facilitate research on ethnic minorites and, more impor-
tantly, contribute to the design and implementation of better policies to help
minority groups equally beneﬁt from national growth and development.
According to Baulch et al. (2007) 54 percent of Kinh-Hoa had expenditures
below the General Statistics Oﬃce/ World Bank poverty line in 1992-93. This
proportion dropped to 31 percent by 1997-98. During the same period the
poverty headcount among for the remaining minorities only fell from 86 per-
cent to 75 percent. Despite constituting just 14 percent of the total population,
ethnic minorities make up 29 percent of the poor in Vietnam (Baulch and Mas-
set, 2003)
As mentioned in Chapter 2, for annual per capita expenditure that aver-
aged VND1.54 million ($125) in 1998, minority households were far poorer
than their Kinh and Hoa counterparts (VND3.0million). Spending for the ma-
jority groups rose by 38 percent in real terms between 1993 and 1998. The
increase for minority households was much smaller, at 18 percent. Also worth
noting that the lower living standards of minority households are partly due
to the fact that they tend to be larger than Kinh households (5.4 vs. 4.6 mem-
bers in 1998), and are more likely to include young children (15 percent vs. 10
percent). They are more likely to span three generations (27 percent vs. 18
percent) Baulch et al. (2007).
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New data has been collected at the household level in Vietnam. Vietnam
is an interesting anomaly within South East Asia; Vietnam has gained im-
pressive achievements in economic growth and poverty reduction over the last
20 years. The poverty rate fell from 58 percent in 1993 to around 10 percent
by 2012 (World-Bank, 2012). Poverty reduction has slowed down, however,
and inequality has continued to rise in recent years. Poor households gain less
from economic growth than better-oﬀ households, especially in poor and eth-
nic minority households. Most poor households reside in remote areas, which
are mainly populated by ethnic minority groups. The share of minority in the
poorest 10 percent of the population has risen to 65 percent (Tung and Trang,
2014).
Poverty reduction among ethnic minority groups emerges as a pressing is-
sue and challenge for the Vietnamese government in coming years. Progress
towards the achievement of poverty reduction still remains limited and varies
among diﬀerent ethnic groups.
5.3 Data and Methodology
The data used in this chapter come from the 1999 and 2009 Vietnam Popu-
lation and Housing Censuses, as well as from the 2014 publication: 54 Ethnic
Groups: Why Diﬀerent? (Tung and Trang, 2014). These datasets contain,
among other things, household life expectancy and levels of schooling. This
allows us to have data for all 63 Vietnamese provinces, as well as the 54 recog-
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nised ethnic groups.
The current geometric formulation of the UNDP HDI is applied here (see
equation 2.13 in Chapter 2 for details), so the intention is to use the same
variables for achievements in health, education and (material) living stan-
dards used by the UNDP. The health achievement indicator, life expectancy,
is available for both years, 1999 and 2009. For the achievement in education,
mean years of schooling and expected years of schooling, only mean years of
schooling data is available. For living standards, the natural logarithm of GDP
per capita is used for all provinces as GNI data are unavailable for them.
For the achievement in education and life expectancy, the maximum and
minimum values used in this sample are the same values that are used in the
UNDP Human Development Reports. The minimum and maximum values for
life expectancy are 20 and 85 years, respectively (UNDP, 2014a). Equation 2.3
in Chapter 2 is used to calculate the health component of the sub-national HDI.
As we do not have data on expected years of schooling (just mean years of
schooling) the education component will be created using the UNDPs natural
zeros and aspirational goals as goal posts. Societies can subsist without for-
mal education, justifying the education minimum of 0 years. The maximum
for mean years of schooling, 15, is the projected maximum of this indicator
for 2025 ((UNDP, 2014a). Equation 2.4 in Chapter 2 is used to calculate the
education component of the sub-national HDI.
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The low minimum value for gross national income (GNI) per capita, $100,
is justiﬁed by the considerable amount of unmeasured subsistence and non-
market production in economies close to the minimum, which is not captured
in the oﬃcial data. The maximum is set at $75, 000 per capita. Kahneman
and Deaton (2010) have shown that there is virtually no gain in human de-
velopment and well-being from annual income beyond $75, 000. Assuming an
annual growth rate of 5 percent, only three countries are projected to exceed
the $75, 000 ceiling in the next four years. Equation 2.6 in Chapter 2 is used
to calculate the income component of the sub-national HDI.
Harttgen and Klasen (2012) note that the main challenge when calculating
a household based HDI is to overcome the data constraints which one faces in
using household survey data. Harttgen and Klassen use an asset index as a
proxy for income using the Demographic and Health Survey, as neither GDP
per capita nor expenditure data were available.
For all ethnic groups in our dataset, neither GNI per capita or GDP per
capita is available, so average expenditure per capita is used as a proxy for in-
come. This presented a problem with deﬁning minimum and maximum values
for the material living standards indicator. The UNDP HDI use the natural
logarithm of GNI per capita. The minimum and maximum values are 100
and 75, 000, respectively. Applying these minimum and maximum values for
average expenditure per capita does not seem realistic, as it assumes a person
spends 100 percent of their income and implies a savings rate of zero percent.
We do not have the data to conﬁrm if this is accurate. Rather than choose
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an arbitrary minimum and maximum value, we use the actual minimum and
maximum values of our sample dataset. These are $40.66 and $695.69.
Another issue with the data concerns ethnic groups in 1999. There is a lack
of availability of life expectancy data for a number of ethnic groups. In or-
der to overcome this, we calculated predicted values of life expectancy for the
missing data by running an OLS regression using existing data that we have.
Life expectancy is our dependent variable and education and income are our
independent variables. Using the predicted betas, we were able to calculate
predicted values for life expectancy.
5.4 Results
5.4.1 Provincial HDI results
Table 5.1 shows the HDI scores for the top 10 and bottom 10 ranked
provinces in Vietnam for 1999 1. Ha Noi and Ho Chi Minh City were the
two highest scoring provinces, with a score of 0.517 and 0.497, respectively.
Ha Noi also has the highest health score: 0.684. Lai Chau and Kon Tum are
the lowest scoring provinces, with scores of 0.154 and 0.143, respectively. Kon
Tom also has the lowest health score of all provinces with a score of 0.054.
Worth noting is that number 57 ranked province, Bak Kan has a quite a high
1In 2008, ‘Ha Tay’ was no longer recognised as a province, and thus only appears in the
1999 data. Similarly, ‘Hau Giang’ was only recognised as a province in 2004, and thus,
only appears in 2009.
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health and education score (0.516 and 0.456) relative to its income score, which
is the lowest of the 54 provinces of 0.061.
Another important observation form Table 5.1 is that the north-west moun-
tainous provinces are over-represented in the bottom 10 rankings results. Five
of the bottom 10 ranked provinces are located in this area These provinces are,
Dien Bien, Lao Cai, Son La, Ha Giang, and Lai Chau.
According to (UNDP, 1999), Vietnam had a HDI score of 0560 with a rank-
ing of 106. When using our provincial data, however, a HDI score of 0.334 is
observed2.
2Complete rankings for all provinces and ethnic groups are available in Appendix: Chapter
5
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Table 5.1: Top and Bottom 10 ranked provinces 1999
Rank Province Education Health Income HDI Score
1 Ha Noi 0.684 0.635 0.319 0.517
2 Ho Chi Minh 0.607 0.577 0.350 0.497
3 Ba Ria - Vang Tau 0.535 0.432 0.522 0.494
4 Da Nang 0.609 0.606 0.251 0.453
5 Hai Phong 0.629 0.606 0.234 0.447
6 Binh Duong 0.529 0.558 0.273 0.432
7 Hoa Binh 0.532 0.508 0.247 0.406
8 Dong Nai 0.533 0.494 0.244 0.401
9 Hing Yen 0.598 0.637 0.169 0.400
10 Quang Ninh 0.605 0.446 0.214 0.386
54 Binh Phuoc 0.486 0.312 0.142 0.278
55 Dien Bien 0.408 0.202 0.240 0.270
56 Lao Cai 0.467 0.300 0.108 0.247
57 Bac Kan 0.516 0.456 0.061 0.243
58 Dak Lak 0.510 0.222 0.116 0.236
59 Son La 0.435 0.333 0.081 0.227
60 Gia Lai 0.492 0.145 0.128 0.209
61 Ha Giang 0.401 0.242 0.059 0.179
62 Lai Chau 0.432 0.147 0.057 0.154
63 Kon Tum 0.464 0.054 0.117 0.143
Table 5.2 shows the HDI scores for the top 10 and bottom 10 ranked
provinces in Vietnam for 2009. Hai Duong and Hung Yen were the two high-
est scoring provinces, with a score of 0.639 and 0.629, respectively. Hai Duong
also has the highest education score of 0.602, whilst 6th Thai Binh has the
highest health score of all provinces with 0.712. Dien Bien and Lai Chau are
the lowest scoring provinces, with scores of 0.364 and 0.344, respectively. Lai
Chau also has the lowest education and health score with scores of 0.375 and
0.212 respectively.
Once again the north-west mountainous provinces are over-represented in
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the bottom 10 rankings results, with six provinces ranked among the lowest of
the 63 provinces. The bottom four provinces are all located in the north-west
of Vietnam. These provinces are Yen Bai, Son La, Lao Cai, Ha Giang, Dien
Bien, and Lai Chau.
According to (UNDP, 2009), Vietnam had a HDI score of 0.725 with a rank-
ing of 116. When using our provincial data, however, a HDI score of 0.550 is
observed.
Table 5.2: Top and Bottom 10 ranked provinces 2009
Rank Province Education Health Income HDI Score
1 Hai Duong 0.602 0.710 0.611 0.639
2 Hung Yen 0.595 0.705 0.593 0.629
3 Hai Phong 0.575 0.679 0.628 0.626
4 Ho Chi Minh 0.535 0.651 0.696 0.623
5 Vinh Phuc 0.562 0.677 0.636 0.623
6 Thai Binh 0.576 0.712 0.577 0.619
7 Bac Ninh 0.553 0.658 0.640 0.615
8 Thua Thien HUe 0.545 0.681 0.621 0.613
9 Nam Dinh 0.572 0.711 0.562 0.612
10 Ha Tinh 0.574 0.703 0.550 0.605
54 Tien Giang 0.467 0.690 0.401 0.506
55 Yen Bai 0.507 0.461 0.540 0.502
56 Gia Lai 0.471 0.376 0.573 0.467
57 Dak Long 0.501 0.345 0.582 0.465
58 Son La 0.442 0.397 0.548 0.458
59 Kon Tum 0.461 0.350 0.565 0.450
60 Lao Cai 0.456 0.320 0.584 0.440
61 Ha Giang 0.434 0.329 0.512 0.418
62 Dien Bien 0.418 0.216 0.539 0.364
63 Lai Chau 0.375 0.212 0.509 0.344
Table 5.3 shows the biggest increases and decreases among provinces from
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1999 to 2009. Provinces such as Quang Binh, Bac Giang, and Phu Yen, which
were ranked amongst the bottom provinces in 1999 are now ranked among the
middle of the table in 2009. Provinces such as Ha Tinh, Bac Ninh, and Ha
Nam, which were ranked amongst the middle of the table in 1999, are now
amongst the top ranked provinces in 2009. Conversely, provinces such as Ha
Noi and Bibg Duong, which were ranked amongst the top provinces in 1999,
have now dropped to the middle of the table rankings in 2009. Two of the
most alarming decreases in rankings are the provinces, Tien Giang and Dak
Nong, which drop from 19 and 13 to 54 and 54, respectively.
Table 5.3: Top 10 biggest increases and decreases in HDI rankings
Province 1999 Rank 2009 Rank HDI Rank Change
Quang Binh 52 19 33
Ha Tinh 39 10 29
Bac Giang 45 18 27
Phu Yen 50 34 16
Thua Thien - Hue 24 8 16
Binh Dinh 30 16 14
Ninh Binh 27 13 14
Bac Ninh 20 7 13
Ha Nam 25 12 13
Nam Dinh 21 9 12
An Giang 28 41 -13
Khanh Hoa 11 24 -13
Binh Duong 6 20 -14
Soc Trang 35 50 -15
Ha Noi 1 17 -16
Quang Ninh 10 29 -19
Ba Ria - Vung Tau 3 32 -29
Hoa Binh 7 36 -29
Tien Giang 19 54 -35
Dak Nong 13 57 -44
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5.4.2 Ethnic Group HDI results
Table 5.4 shows the results for the top 10 and bottom 10 ethnic groups in
1999. Two oﬀ the largest ethnic groups, Hoa and Kinh rank the highest with
HDI scores of 0.460 and 0.453, respectively. Hoa also has the highest health
score among ethnic groups with a score of 0.359. it is the high expenditure
scores of Hoa and Kinh that help place them atop of the rankings. Among the
worst scoring ethnic groups are Brau and RagLay with HDI scores of 0.111
and 0.010, respectively.
In 1999 only two of the bottom 10 ranked ethnic groups are from the north-
west mountainous area of Vietnam, HaNhi and Mang. As mentioned above,
the UNDP 1999 HDR reported a HDI score for Vietnam in 1999 of 0.560. Us-
ing our data for ethnic groups, an ethnic-based HDI score of 0.244 is reported.
Table 5.5 shows the results for the top 10 and bottom 10 ethnic groups in
2009. Once again the two biggest ethnic groups, Kinh and Hoa, ﬁnd them-
selves atop of the rankings. Kinh is now ranked ﬁrst with a HDI score of 0.724.
This is a considerable improvement in scores from 1999, where they had a score
of 0.453. Hoa are ranked third in 2009 with a score of 0.677. Hoa have also
made overall gains from their 1999 score of 0.460. There are some changes at
the bottom of the rankings with ethnic groups LaHu and Mang reporting HDI
scores of 0.403 and 0.394, respectively.
In 1999 only two ethnic groups from the north-west of Vietnam appeared in
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Table 5.4: Top 10 and Bottom 10 ranked ethnic groups 1999
Rank Ethnic group Education Health Expenditure HDI Score
1 Hoa 0.445 0.359 0.611 0.460
2 Kinh 0.542 0.335 0.512 0.453
3 Ngai 0.464 0.293 0.454 0.395
4 Tho 0.536 0.201 0.536 0.387
5 Tay 0.566 0.207 0.466 0.380
6 SanDiu 0.451 0.199 0.446 0.342
7 Muong 0.520 0.168 0.439 0.337
8 Nung 0.500 0.184 0.393 0.331
9 PuPeo 0.429 0.196 0.414 0.326
10 Khmer 0.373 0.253 0.332 0.315
45 HaNhi 0.409 0.016 0.036 0.179
46 Chut 0.255 0.042 0.105 0.179
47 BaNa 0.291 0.027 0.066 0.170
48 CoHo 0.364 0.016 0.036 0.164
49 ChuRu 0.403 0.012 0.068 0.163
50 Xtieng 0.273 0.028 0.027 0.160
51 Mang 0.273 0.020 0.048 0.146
52 Ma 0.425 0.007 0.013 0.133
53 Brau 0.282 0.010 0.020 0.111
54 RagLay 0.327 0.002 0.000 0.010
the bottom 10 ethnic group rankings. In 2009 this number has increased to
six. Ethnic groups such as KhoMu, HaNhi, LoLo, H’Mong, LaHu, and Mang
are all primarily located in the north-west mountainous area of Vietnam.
As mentioned previously, the UNDP 2009 HDR reported a HDI score for
Vietnam of 0.725. Using our ethnic group data for 2009, a HDI score of 0.518.
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Table 5.5: Top 10 and Bottom 10 ranked ethnic groups 2009
Rank Ethnic group Education Health Expenditure HDI Score
1 Kinh 0.643 0.591 1.00 0.724
2 Ngai 0.606 0.591 0.900 0.686
3 Hoa 0.616 0.536 0.938 0.677
4 Tay 0.576 0.582 0.790 0.642
5 SanDiu 0.550 0.555 0.831 0.633
6 Muong 0.560 0.573 0.776 0.629
7 Tho 0.574 0.573 0.776 0.629
8 Nung 0.567 0.527 0.757 0.601
9 SanChay 0.543 0.527 0.757 0.601
10 ChoRo 0.603 0.400 0.868 0.594
45 Mnong 0.329 0.418 0.679 0.454
46 KhoMu 0.374 0.418 0.584 0.450
47 Co 0.332 0.455 0.600 0.449
48 Cong 0.376 0.400 0.595 0.447
49 HaNhi 0.365 0.418 0.562 0.441
50 LoLo 0.361 0.409 0.553 0.434
51 Chut 0.403 0.290 0.679 0.430
52 H’Mong 0.359 0.386 0.555 0.425
53 LaHu 0.345 0.364 0.524 0.403
54 Mang 0.341 0.345 0.519 0.394
Table 5.6 shows the biggest ranking increases and decreases among ethnic
groups from 1999 to 2009. Ethnic groups such as ChuRu, CoHo, Xtieng, and
Ma, who were ranked among the bottom of all 54 ethnic groups in 1999, rank
among the middle of the table in 2009. Ethnic groups such as, Mnong, Lao,
and Cong, who were ranked among the middle of the table in 1999 now ﬁnd
themselves among the bottom end of the rankings in 2009.
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Table 5.6: Top 10 biggest increases and decreases in HDI rankings
Ethnic Group 1999 HDI Rank 2009 HDI Rank Rank Diﬀerence
ChuRu 50 23 27
CoHo 48 25 23
Xtieng 49 29 20
Ma 52 35 17
PhuLa 36 19 17
CoTu 38 22 16
CoLao 29 14 15
Brau 53 39 14
RoMan 34 21 13
RagLay 54 43 11
H’Mong 42 52 -10
LaHu 43 53 -10
GiaRai 32 44 -12
GieTrieng 15 27 -12
LoLo 35 50 -15
Mnong 30 45 -15
Bru-Vankieu 22 38 -16
TaOi 14 30 -16
Lao 23 40 -17
Cong 25 48 -23
5.4.3 Redundancy and the sub-national HDI?
The tables below show the correlation between the components of the sub-
national HDI and the HDI score itself. Table 5.7 shows the correlation among
components of the sub-national HDI among provinces. Table 5.8 shows the
correlation among the components of the UNDP’s HDI. Table 5.9 hows the
correlation among components of the sub-national HDI among ethnic groups.
The correlation between the components and the HDI among provinces are
much lower than what is traditionally reported in the UNDP HDR. In 1999 the
correlations between the income score and the HDI score is 0.75. This drops
to 0.39 in 2009. Conversely, the correlation between the education component
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Table 5.7: Correlation among components of the provincial-based sub-national HDI
- 1999 2009
Component Health Educ Income HDI Health Educ Income HDI
Health 1.00 - - - 1.00 - - -
Educ 0.61 1.00 - - 0.48 1.00 - -
Income 0.33 0.06 1.00 - 0.16 0.04 1.00
HDI 0.77 0.56 0.75 1.00 0.81 0.77 0.39 1.00
and the HDI increased from 0.56 in 1999 to 0.77 in 2009. The correlation
between the health component and the HDI rose slightly from 0.77 in 1999 to
0.81 in 1999. The correlation among the sub-components are quite surprising.
In 1999, the correlation between health and education is 0.61. The correlation
correlation between health and income is 0.33, and the correlation between
income and education is just 0.06. In 2009, these correlations drop further,
with correlations of 0.48, 0.16 and 0.004, respectively.
Table 5.8: Correlation among components of the UNDP HDI
- 2005 2014
Component Health Educ Income HDI Health Educ Income HDI
Health 1.00 - - - 1.00 - - -
Educ 0.79 1.00 - - 0.77 1.00 - -
Income 0.85 0.82 1.00 - 0.82 0.82 1.00
HDI 0.92 0.93 0.95 1.00 0.90 0.93 0.94 1.00
Table 5.8 shows the correlations among the components of the UNDP’s HDI
and the HDI score. The correlation between each of the components and the
HDI are quite high, with the correlation between health, education and income
being 0.92, 0.93 and 0.95, respectively. These correlations appear to change
little over time, as they are almost identical in 2014 as they were in 2005, with
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scores of 0.90, 0.93, and 0.94. Even among the individual components, the
correlations are a lot higher than we seen among the Vietnamese provinces.
The correlation between health and education is 0.79. The correlation between
health and income is 0.85, and the correlation between income and education
is 0.82. These correlations don’t appear to change much over time.
Table 5.9: Correlation among components of sub-national HDI: Ethnic Group
- 1999 2009
Component Health Educ Income HDI Health Educ Income HDI
Health 1.00 - - - 1.00 - - -
Educ 0.96 1.00 - - 0.39 1.00 - -
Income 0.40 0.43 1.00 - 0.62 0.43 1.00
HDI 0.69 0.72 0.90 1.00 0.87 0.71 0.77 1.00
Table 5.9 shows the correlation among the components of the sub-national
HDI and the HDI score for ethnic groups. The correlations among these com-
ponents are not as high as the UNDP’s HDI, but nor are they as low as the
correlations observed among the components of the provincial HDI. The corre-
lation between the components health, education, income and the HDI in 1999
are 0.69, 0.72, and 0.90, respectively. These correlations changed somewhat
in 2009, with correlation coeﬃcients of 0.87, 0.71 and 0.77 between the com-
ponents and the HDI. The correlation between education and health among
ethnic groups is 0.96 in 1999. This falls dramatically to 0.39 in 2009. The
correlation between health and income, and education and income are a bit
more stable. These correlation coeﬃcients are 0.40 and 0.43 in 1999, and 0.62
and 0.43 in 2009.
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One of the most popular criticisms of the HDI was the redundancy of the
index. McGillivray (1991) found that the rank order correlation coeﬃcients
indicate the redundancy of the HDI based on its original components, in terms
of both rankings and values, with a correlation coeﬃcient of 0.88 between in-
come and the HDI. What we ﬁnd with our provincial and ethnic group HDI,
however, is that redundancy appears to be less of an issue when creating a
HDI at the household level than at the country aggregate level.
5.4.4 A Population Weighted HDI
To further highlight the diﬀerences between the UNDP HDI scores for Viet-
nam in 1999 and 2009, the provincial HDI and the ethnic group HDI have been
weighted to take into account the size of the population for each province and
ethnic group. The population weighted HDI is calculated as follows:
HDIpw,i = HDIi
pj
n∑
j=1
pj
(5.1)
Where HDIpw,i is the population weighted HDI score for individual province
or ethnic group i. HDIi is the HDI score for an individual province or ethnic
group i. pj is the population of the individual province or ethnic group.
Figure 5.1 illustrates the discrepancy in HDI scores between the UNDP HDI
score for Vietnam and the HDI scores reported here based on provincial and
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Figure 5.1: Population Weighted sub-national HDI and the UNDP HDI scores
1999 and 2009
ethnic group data. As mentioned above, according to the UNDP 1999 and
2009 HDRs, Vietnam has a HDI score of 0.560 and 0.725, respectively. The
unweighted mean HDI scores for Vietnam based on provincial data are 0.334
in 1999 and 0.550 in 2009. The unweighted mean HDI score for Vietnam in
1999 and 2009 based on ethnic group data are 0.244 and 0.518. The population
weighted HDI score for provinces is 0.356 in 1999 and 0.567 in 2009. The pop-
ulation weighted HDI score for ethnic groups is 0.433 in 1999 and 0.701 in 2009
As mentioned, Kinh is the largest group in Vietnam, making up approxi-
mately 86 percent of the population. If we just use data for the Kinh people,
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they have a HDI score of 0.423 in 1999 and 0.724 in 2009. Looking at the
UNDP HDI score for Vietnam, particularly in 2009, as well as the population-
weighted HDI scores for ethnic groups, the UNDP Vietnam HDI score, the
Kinh HDI score and the population-weighted HDI are virtually identical. This
suggests that the UNDP HDI disproportionately captures the levels of human
development among one ethnic group. Little is told about the human develop-
ment levels of some of the ethnic groups located in the isolated mountainous
areas of Vietnam. The disparity in human development levels among ethnic
groups levels will be discussed further in the next section.
As highlighted in Chapter 2, while using data for which is readily available
for most countries, much of the story can get lost in translation in doing so.
Using aggregate country level data to measure cross-country comparisons of
human development tells us very little of the levels of human development
within those countries. This is a message emanating from the data in Figure
5.1.
5.5 Disparity in Human Development
The disparities implied by the HDI scores just presented are now system-
atically investigated using an array of inequality measures. All inequality
measures are subjective and have diﬀerent properties, as Atkinson (1970), Sen
(1973) and many others point out. And as Bourguignon and Morrisson (2002)
make clear, diﬀerent measures can yield diﬀerent results. In particular, some
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are more sensitive to changes in the variable in question at the upper end of its
range, while others are more sensitive to changes either at the middle or bot-
tom of this range (Champernowne, 1974), (Fields, 2003). The Gini coeﬃcient,
for example, is mid-range sensitive. It has become commonplace among stud-
ies of disparity to report results from the application of a range of inequality
measures.
This section reports values of six inequality measures, most of which have
been widely used in inequality research and satisfy various desirable properties
(Bourguignon, 1979). Applying a range of inequality measures is interesting
in its own right, but also provides information on whether the results obtained
are robust with respect to the choice of any one measure over another. The
measures are the Gini coeﬃcient (G), two from the Theil Entropy class of mea-
sures (T and I), the Wolfson exponential measure (W ), the squared coeﬃcient
of variation (CV ) and the variance of logarithms measure (V L). Also reported
are, what is described as ‘ratio’ measures of inequality. They include, for ex-
ample, the ratio of the average human development achievements of the top
to bottom ten percent of provinces. These ratios are somewhat limited in the
insights they provide as they ignore achievements in the remaining parts of the
human development achievement distribution in Vietnam, but are nonetheless
interesting to observe and allow comparison with the disparity in poverty rates
reported earlier.
It has also become commonplace, among studies of disparity among nations,
to report population weighted and non-population weighted inequality mea-
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sures 3. As Firebaugh (1999) and others have argued, a nation’s contribution
to global inequality should be relative to its population size. A large country
like China, with a population of 1.36 billion, should have a greater impact
on an inequality measure than smaller ones like Tuvalu, with a population of
less than ten thousand 4. The same case can be made for measurement of
inequality among provinces and ethnic groups in Vietnam. The largest ethnic
group in Vietnam is the Kinh, with a population of 73.59 million in 2009. The
smallest ethnic group, the O Du, had a population of just 376 in this year.
The largest and smallest Vietnamese provinces in 2009 were Ho Chi Minh City
and Bac Kan, with populations of 7.2 million and 294,647, respectively. This
thesis therefore relies primarily on population weighted inequality, although
it also reports estimates obtained for non-population weighted inequality for
each of the above measures.
The population weighted versions of the G, T , I, W , CV and V L mea-
sures may be respectively written as follows, for the achieved level of human
development for Vietnamese province or ethnic group.
Gw =
n∑
i=1
Pi
(
hi
μh
)
(qi −Qi) (5.2)
Tw =
n∑
i=1
Pi
(
hi
μh
)
ln
(
hi
μh
)
(5.3)
3This is consistent with two of the three global income inequality concepts articulated in
Milanovic (2005).
4These population levels are for 2014 and are taken from World Bank (2015).
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Iw =
n∑
i=1
Pi ln
(
μh
hi
)
(5.4)
Ww =
n∑
i=1
Pie
(−hi
μh
)
(5.5)
CV w =
n∑
i=1
Pi
(
hi
μh
− 1
)2
(5.6)
and
V Lw =
n∑
i=1
Pi
(
ln
hi
μh
− E
[
ln
hi
μh
])2
(5.7)
where
μh =
n∑
i=1
PiSi (5.8)
and the superscript w denotes population weighted, pi is the ratio of the pop-
ulation of province or ethnic group i to total population among n provinces or
ethnic groups, hi is the human development achievement in provinces or eth-
nic group i, si is province or ethnic group i’s share of the Vietnamese national
human development achievement and E is the mean value operator.
The non-population weighted (unweighted) versions of the above measures
are respectively written as follows:
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G =
2
n2
n∑
i=1
hi
vh
(
i− n+ 1
2
)
(5.9)
T =
1
n
n∑
i=1
(
hi
vh
)
ln
(
hi
vh
)
(5.10)
I =
1
n
n∑
i=1
ln
(
vh
hi
)
(5.11)
W =
1
n
n∑
i=1
e
(−hi
vh
)
(5.12)
CV =
1
n
n∑
i=1
(
hi
vh
− 1
)2
(5.13)
and
V L =
1
n
n∑
i=1
(
ln
hi
vh
− E
[
ln
hi
vh
])2
(5.14)
where vh is the arithmetic mean of hi among n provinces or ethnic groups
and all other variables are as above. The formulae for the above measures are
taken from or derived from Ram (1980), Ram (1992), Wolfson (1986), Wolfson
(1994), Firebaugh (1999), Fields (2003) and Lambert (2001).
Two comments on the weighted mean, vh, of the ordering principle, in this
case hi, are warranted. McGillivray and Markova (2010) have already pointed
to the issues that follow, but they are worthy of reiteration in the context of hu-
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man development disparities in Vietnam. First, a number of studies of global
income inequality, such as Firebaugh, (1999) and Dowrick and Akmal (2005)
have also used the Gini coeﬃcient, along with a number of other inequality
measures. The formula for the weighted Gini was the same as that written
above but with one important apparent diﬀerence in addition to the ordering
principle being income per capita. That diﬀerence was that the variable used
in those studies to normalise the equivalent of hi above (national income per
capita) was a simple arithmetic mean, rather than a weighted mean as out-
lined above. Using the former makes little sense. Second, in previous studies
of HDI inequality (Ram, 1992, Pillarisetti (1997), McGillivray and Pillarisetti
(2004)) the ordering principle is not hi but hi multiplied by i’s population size.
These studies follow the approach typically used in studies of the distribution
of incomes by household within countries, which use total family income rather
than average family income. This approach seems questionable in the context
of measurement of inequality using data at a higher of aggregation than house-
holds.
5.5.1 Inequality across provinces in Vietnam
This section discusses inequality across provinces in Vietnam. The ratios
obtained using top and bottom ends of the distributions of HDI scores and
its three sub-components, namely health scores, education score, and income
score are presented in Table 5.10 below. In all cases, it is observed that the
ratios were remarkably high in 1999. Further, sharp decreases in the ratios are
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observed in 2009 suggesting that inequality decreased signiﬁcantly over the
period 1999 to 2009.
Table 5.10: Inequality in HDI and its sub-components across provinces in Viet-
nam
- 1999 2009
Inequality Measure Health Educ Income HDI Health Educ Income HDI
5% ratio 5.428 1.571 6.729 3.168 2.852 1.473 1.445 1.682
10% ratio 3.644 1.507 4.345 2.474 2.398 1.407 1.311 1.519
20% ratio 2.352 1.417 2.870 1.839 1.817 1.344 1.211 1.346
Ho Chi Minh to bottom 5% 5.003 1.487 5.932 2.777 2.844 1.333 1.367 1.660
Ho Chi Minh to bottom 10% 3.421 1.464 4.526 2.106 2.401 1.291 1.278 1.511
Ho Chi Minh to bottom 20% 2.268 1.416 3.586 1.726 1.856 1.248 1.216 1.360
Table 5.10 shows that the average HDI achievement of top 5 percent of
provinces was more than three times higher than that of bottom 5 percent
(see the 5 percent ratio). The ratio was almost halved in 2009 indicating that
inequality across provinces has decreased sharply in just over a decade. The
reduction in inequality in overall HDI appears to be the result of a reduction
in inequality in all three sub-components of HDI during 1999 to 2009 period.
Both health and income inequality were particularly higher in 1999, thus, the
health and income scores of the top 5 percent provinces were 6.7 and 5.4 times
higher, respectively in 1999.
A signiﬁcant reduction in income inequality occurred and the 5 percent ratio
of the income score was only 1.4 in 2009. The 5 percent ratio of the health
score also declined in 2009 but the ratio still appeared to be very high. This
suggests that health inequality across provinces was and remains to be a sub-
ject of concern. On the other hand, the 5 percent ratio regarding education
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score show that there was little disparity in education in 1999. The average
education score of the top 5 percent provinces was only 1.6 times higher than
the score of the bottom 5 percent. The smaller disparity in education further
narrowed down in 2009. The 10 percent and 20 percent ratios also conﬁrms
that inequality in overall HDI decreased signiﬁcantly over a decade, and health
inequality, although declined, was still high in 2009.
Table 5.10 shows the ratio of the human development scores of the largest
province in Vietnam, Ho Chi Minh City, to the average scores of the bottom 5
percent, 10 percent and 20 percent provinces. It can be seen that Ho Chi Minh
City’s score was 2.7 times larger than the average HDI score of the bottom 5
percent provinces in 1999. Health and income scores were 5 to 6 times higher
in the same year. The education score was only 1.5 times higher. All of the
ratios decreased in 2009 with the proviso that the City’s health score remained
signiﬁcantly higher after a decade.
Table 5.11 reports un-weighted Gini coeﬃcients and other measures of in-
equality which provide more informed ideas about inequality in the provinces
of Vietnam. The magnitude of Gini coeﬃcient reported in the table halved
between 1999 and 2009 period which is an indication of a sharp decrease in
inequality in the overall HDI. The reduction is mainly attributable to the re-
duction in income inequality as indicated by the Gini coeﬃcient of income
scores which became 5 times smaller between 1999 and 2009. The magnitude
of education inequality was relatively smaller, and decreased a little. Health in-
equality, although was lower in 2009, the Gini coeﬃcient of the health score (11
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percent) indicates that there was massive inequality in health across provinces
in Vietnam. These conclusions obtained from the Gini coeﬃcient is also con-
ﬁrmed by the other inequality measures reported in Table 5.11
Table 5.11: Un-weighted inequality in HDI and its sub-components across
provinces in Vietnam
- 1999 2009
Inequality Measure Health Educ Income HDI Health Educ Income HDI
Gini (G) 0.150 0.071 0.219 0.118 0.107 0.059 0.039 0.057
Theil (T) 0.046 0.008 0.085 0.025 0.024 0.005 0.003 0.006
Theil (I) 0.063 0.008 0.082 0.027 0.029 0.005 0.003 0.007
Wolfson Measure (W) 0.384 0.371 0.397 0.377 0.377 0.370 0.369 0.370
Coeﬃcient of Variation (CV) 0.078 0.016 0.197 0.047 0.042 0.011 0.006 0.012
Variance of Logarithms (VL) 0.173 0.016 0.158 0.058 0.068 0.011 0.006 0.014
The weighted Gini coeﬃcient and other inequality measures in connection to
disparity in human development achievement across provinces in Vietnam are
reported in Table 5.12. Note that magnitudes of the Gini coeﬃcient and other
measures were quite similar to what was obtained with unweighted results.
Despite this, the previous conclusion that overall HDI inequality decreased
over the periods 1999 to 2009 is conﬁrmed. Further larger decline in income
inequality and relatively larger inequality in health at the end of the decade is
also substantiated.
Overall, the provincial inequality results reported above show that inequal-
ity in the HDI and all its dimensions decreased during the period 1999 to 2009.
The reduction in inequality across provinces is particularly notable in the case
of income dimension of the HDI. Inequality in education was smaller than in-
equality in other dimensions of the HDI. Inequality in health remains to be
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Table 5.12: Weighted inequality in HDI and its sub-components across
provinces in Vietnam
- 1999 2009
Inequality Measure Health Educ Income HDI Health Educ Income HDI
Gini (G) 0.018 0.073 0.220 0.110 0.080 0.057 0.046 0.046
Theil (T) 0.029 0.008 0.082 0.021 0.014 0.005 0.004 0.004
Theil (I) 0.037 0.008 0.078 0.021 0.016 0.005 0.004 0.004
Wolfson Measure (W) 0.378 0.371 0.397 0.375 0.373 0.370 0.369 0.369
Coeﬃcient of Variation (CV) 0.050 0.017 0.189 0.041 0.024 0.010 0.008 0.008
Variance of Logarithm (VL) 0.107 0.018 0.051 0.049 0.040 0.011 0.009 0.010
higher than inequality in other dimensions.
5.5.2 Inequality across ethnic groups in Vietnam
This section discusses inequality across ethnic groups in Vietnam. The ratios
obtained using top and bottom ends of the distributions of HDI scores and
its three sub-components namely health score, education score, and income
score are presented in Table 5.13 below. In all cases, it is observed that the
ratios were remarkably high in 1999. Further, sharp decreases in the ratios are
observed in 2009 suggesting that inequality decreased signiﬁcantly over the
period 1999 to 2009.
Table 5.13: Inequality in HDI and its sub-components across ethnic groups in
Vietnam
- 1999 2009
Inequality Measure Health Educ Income HDI Health Educ Income HDI
5% ratio5 2.422 2.052 29.909 5.167 1.971 1.905 1.778 1.707
10% ratio 2.189 1.939 15.999 3.711 1.912 1.780 1.684 1.612
20% ratio 1.747 1.612 7.025 2.525 1.770 1.546 1.501 1.770
Kinh to bottom 5% 6 2.242 2.030 30.455 5.368 2.011 1.915 1.880 1.777
Kinh to bottom 10% 2.159 1.972 18.011 4.053 1.983 1.807 1.843 1.736
Kinh to bottom 20% 1.855 1.756 10.152 3.115 1.913 1.635 1.749 1.666
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For example, the 5 percent ratio in Table 5.13 is 5.2 suggesting that the
average HDI score of the top 5 percent of ethnic groups was more than 5 times
higher than the scores of the bottom 5 percent. The ratio decreased to only 1.7
in 2009. Similar trends are observed when the 10 percent ratio and 20 percent
ratio are considered. When we look at the sub-national scores of the HDI,
it is observed that the disparity between top and bottom ethnic groups was
particularly remarkable in the case of income scores. Thus, the income score
of the top 5 percent of ethnic groups was 30 times higher than the bottom 5
percent in 1999. The disparity in income decreased dramatically and income
scores of the top 5 percent ethnic groups was only 2 times higher in 2009. In-
equality in health and education was relatively smaller in magnitudes in 1999
(the 5 percent ratios of health scores and education scores were 2.4 and 2,
respectively). The reduction in those ratios between 1999 and 2009 were also
smaller. Therefore, it can be argued that most of the reduction in inequality
across ethnic groups over a decade results from the decrease in income disparity.
When the ratios of the HDI achievements of the top ethnic group, Kinh, to
various percentiles are considered, the trend is similar to what we observed
earlier. Table 5.13 shows that, in comparison with the average HDI scores of
the bottom 5 percent, bottom 10 percent and bottom 20 percent ethnic groups,
Kinh’s HDI score were 5.5, 4 and 3 times higher, respectively, in 1999. And
Kinh was particularly ahead of the ethnic groups in the bottom ends of the dis-
5The 5% ratio is calculated by dividing the average human development scores if the top
5% of ethnic groups by that of the bottom 5%. The same principal is used for 10% and
20%
6Kinh to bottom 5% is the ratio of Kinh’s score to the average achievement of the bottom
5% ethnic group
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tribution regarding income. The disparity in the HDI decreased signiﬁcantly in
2009. By looking at the magnitudes of the ratios of the HDI sub-components
in 2009, it emerges that inequality in health remains to be the highest while
inequality in income is the lowest.
It is important to investigate whether the results obtained with various ra-
tios hold from the application of more incisive inequality measures that take
into account disparities throughout the entire distribution, not just based on
the top and bottom ends of it. Results obtained from using the un-weighted
inequality measures are presented in Table 5.14.
Table 5.14: Un-weighted inequality in HDI and its sub-components across eth-
nic groups in Vietnam
- 1999 2009
Inequality Measure Health Educ Income HDI Health Educ Income HDI
Gini (G) 0.109 0.094 0.369 0.183 0.119 0.086 0.081 0.079
Theil (T) 0.020 0.015 0.227 0.061 0.022 0.012 0.010 0.010
Theil (I) 0.021 0.015 0.327 0.086 0.022 0.012 0.010 0.010
Wolfson Measure (W) 0.375 0.373 0.443 0.389 0.376 0.372 0.372 0.373
Coeﬃcient of Variation (CV) 0.039 0.028 0.503 0.114 0.046 0.023 0.023 0.021
Variance of Logarithms (VL) 0.044 0.031 1.291 0.270 0.043 0.025 0.020 0.019
Table 5.14 shows that inequality in the overall HDI as measured by the Gini
coeﬃcient was 18.3 percent in 1999. The HDI inequality has decreased dras-
tically over the years and stood at only 8 percent in 2009. Inequality in the
sub-components of the HDI, however, was quite diverse, with the highest in-
equality was observed in income in 1999. Thus, Gini coeﬃcient of income score
was nearly 37 percent while the Gini coeﬃcients of health and education scores
were 11 percent and 9 percent, respectively in 1999. The Gini coeﬃcient of the
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income score becomes 4.5 times smaller in 2009. Education inequality remains
almost the same between 1999 and 2009. Interestingly, health inequality in-
creases slightly. Not only did health inequality increase in 2009, it was also
higher as compared with income and education inequality. Income inequality
was the lowest. Therefore, most of the reduction in overall HDI inequality can
be attributed to the reduction in income inequality over the decade examined.
When population weighted inequality measures are used, the inequality mea-
sures, in general, become smaller (see Table 5.15). The conclusion derived from
the un-weighted measures, however, generally holds. For example, Table 5.12
shows that in 1999 the inequality in the HDI as measured by the Gini coeﬃ-
cient was 4.3 percent. Among the three sub-components of the HDI, inequality
in income was the highest followed by inequality in health in 1999. The overall
inequality in the HDI decreased 1.3 percentage points and stood at 3 percent
in 2009. The reduction in the overall HDI in 2009 is mainly attributable to
a decline in income and education inequality. Health inequality, on the other
hand, increased over the decade. The other population weighted inequality
measures reported in Table 5.13 document that inequality in human develop-
ment achievements either decreased or remained the same between 1999 and
2009 period.
Overall, both unweighted and weighted measures of inequality as well the
ratios document that inequality in human development achievements across
ethnic groups in Vietnam decreased between 1999 and 2009. The reduction is
attributable to the massive reduction in income inequality among the ethnic
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Table 5.15: Weighted inequality in HDI and its sub-components across ethnic
groups in Vietnam
- 1999 2009
Inequality Measure Health Educ Income HDI Health Educ Income HDI
Gini (G) 0.029 0.024 0.068 0.043 0.032 0.023 0.034 0.030
Theil (T) 0.005 0.004 0.030 0.012 0.006 0.003 0.007 0.005
Theil (I) 0.005 0.004 0.046 0.017 0.007 0.004 0.006 0.005
Wolfson measure (w) 0.370 0.369 0.378 0.372 0.370 0.369 0.370 0.370
Coeﬃcient of variation (CV) 0.008 0.007 0.046 0.019 0.011 0.006 0.010 0.008
Variance of Logarithms (VL) 0.089 0.085 1.990 0.462 0.144 0.067 0.117 0.106
groups during the decade. Inequality in education achievement decreased only
slightly. In contrast, there is an indication that health inequality across eth-
nicities increased over the years.
5.6 Conclusions
It is beyond doubt that Vietnam has made great improvements in poverty
reduction and the standard of living, as a whole, has increased. The beneﬁts
of these increases in standard of living has not been absorbed equally by all
provinces and ethnicities; some have beneﬁted more than others. In 1999 two
of Vietnam’s most developed cities were ranked at the top of the sub-national
HDI rankings.
This changed over 10 years as other provinces have caught up with Ho Chi
Minh city and Ha Noi. Provinces such as Quang Binh, Bac Giang, and Phu
Yen, which were ranked amongst the bottom provinces in 1999 are now ranked
among the middle of the table in 2009. Provinces such as Ha Tinh, Bac Ninh,
and Ha Nam, which were ranked amongst the middle of the table in 1999, are
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now amongst the top ranked provinces in 2009. Conversely, provinces such
as Ha Noi and Bibg Duong, which were ranked amongst the top provinces in
1999, have now dropped to the middle of the table rankings in 2009. Two of
the most alarming decreases in rankings are the provinces, Tien Giang and
Dak Nong.
While Kinh is top of the sub-national HDI rankings for ethnic groups, other
ethnic groups have made signiﬁcant improvements from 1999 to 2009. Eth-
nic groups such as ChuRu, CoHo, Xtieng, and Ma, who were ranked among
the bottom of all 54 ethnic groups in 1999, rank among the middle of the
table in 2009. Not all ethnic groups have beneﬁted equally. Ethnic groups
such as, Mnong, Lao, and Cong, who were ranked among the middle of the ta-
ble in 1999 now ﬁnd themselves among the bottom end of the rankings in 2009.
The provincial inequality results reported above show that inequality in the
HDI and all its dimensions decreased during the periods 1999-2009. The re-
duction in inequality across provinces is particularly notable in the case of
the income dimension of the HDI. Inequality in education was smaller than
inequality in other dimensions of the HDI. Inequality in health remains to be
higher than inequality in other dimensions.
Unweighted and weighted measures of inequality as well the ratios docu-
ment that inequality in human development achievements across ethnic groups
in Vietnam decreased between 1999 and 2009 period. The reduction is at-
tributable to the massive reduction in income inequality among the ethnic
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groups during the decade.
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5.7 Appendix: Chapter 5
Table 5.16: Complete Provincial Rankings, 1999
Rank Province LE YoS Avg.
Expen-
diture
p/c.
Health
Score
Education
Score
Income
Score
HDI
score
1 Ha Noi 61.29 8.21 513.59 0.635 0.684 0.319 0.517
2 Ho Chi Minh
City
57.51 7.29 648.04 0.577 0.607 0.350 0.497
3 Ba Ria - Vung
Tau
48.07 6.42 2279.64 0.432 0.535 0.522 0.494
4 Da Nang 59.40 7.30 313.92 0.606 0.609 0.251 0.453
5 Hai Phong 59.38 7.55 276.31 0.606 0.629 0.234 0.447
6 Binh Duong 56.24 6.35 367.15 0.558 0.529 0.273 0.432
7 Hoa Binh 53.04 6.38 304.16 0.508 0.532 0.247 0.406
8 Dong Nai 52.12 6.39 298.03 0.494 0.533 0.244 0.401
9 Hing Yen 61.38 7.17 171.73 0.637 0.598 0.169 0.400
10 Quang Ninh 49.01 7.26 238.32 0.446 0.605 0.214 0.386
11 Khanh Hoa 50.51 6.34 268.86 0.469 0.529 0.230 0.385
12 Hai Duong 57.09 7.29 165.76 0.571 0.608 0.164 0.384
13 Dak Nong 45.43 5.78 451.44 0.391 0.482 0.301 0.384
14 Thai Binh 59.03 7.34 144.78 0.600 0.612 0.145 0.377
15 Vinh Puc 58.07 6.90 158.28 0.586 0.575 0.158 0.376
16 Long An 57.22 5.72 200.85 0.573 0.476 0.190 0.373
17 Vinh Long 57.96 5.84 189.60 0.584 0.487 0.182 0.373
18 Ha Tay 59.08 7.06 140.96 0.601 0.588 0.142 0.369
19 Tien Giang 55.91 5.84 190.24 0.552 0.487 0.183 0.366
20 Bac Ninh 53.34 6.91 158.41 0.513 0.576 0.158 0.360
21 Nam Dinh 59.20 7.10 129.09 0.603 0.591 0.130 0.359
22 Ben Tre 55.78 5.63 185.25 0.550 0.469 0.179 0.359
23 Tay Ninh 53.89 5.66 184.91 0.521 0.471 0.179 0.353
24 Thua Thien -
Hue
58.93 5.96 145.28 0.599 0.497 0.146 0.351
25 Ha Nam 55.63 7.02 133.72 0.548 0.585 0.135 0.351
26 Phu Tho 53.69 7.05 133.90 0.518 0.588 0.135 0.345
27 Ninh Binh 56.85 7.05 120.34 0.567 0.588 0.120 0.342
28 An Giang 52.23 5.00 203.59 0.496 0.416 0.192 0.341
29 Can Tho 45.91 5.50 244.32 0.399 0.458 0.217 0.341
30 Binh Dinh 55.89 6.13 138.42 0.552 0.511 0.139 0.340
31 Thanh Hoa 55.57 6.70 127.28 0.547 0.558 0.128 0.339
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Table 5.16 Continued
Rank Province LE YoS Avg.
Expen-
diture
p/c.
Health
Score
Education
Score
Income
Score
HDI
score
32 Quang Nam 55.67 6.21 136.35 0.549 0.518 0.137 0.339
33 Bac Lieu 52.33 5.12 188.07 0.497 0.427 0.181 0.338
34 Thai Nguyen 52.55 7.06 127.73 0.501 0.588 0.128 0.335
35 Soc Trang 51.62 4.99 188.71 0.486 0.416 0.182 0.332
36 Nghe An 52.62 6.81 122.71 0.502 0.567 0.123 0.327
37 Tra Vinh 47.10 5.22 190.93 0.417 0.435 0.183 0.321
38 Quang Tri 50.53 6.53 129.11 0.470 0.544 0.130 0.321
39 Ha Tinh 50.77 6.87 119.14 0.473 0.572 0.119 0.318
40 Kien Giang 44.85 5.04 212.08 0.382 0.420 0.198 0.317
41 Dong Thap 48.21 5.29 153.34 0.434 0.441 0.153 0.308
42 Lang Son 47.43 6.02 137.37 0.422 0.501 0.138 0.308
43 Lam Dong 47.31 6.47 126.57 0.420 0.539 0.127 0.306
44 Binh Thuan 51.10 5.48 129.89 0.478 0.457 0.131 0.306
45 Bac Giang 53.36 6.59 104.51 0.513 0.550 0.101 0.305
46 Co Bang 49.19 6.18 121.95 0.449 0.515 0.122 0.304
47 Ninh Thuan 49.26 5.54 132.11 0.450 0.462 0.133 0.302
48 Quang Ngai 47.57 6.16 120.14 0.424 0.513 0.120 0.297
49 Tuyen Quang 50.91 6.23 107.42 0.476 0.519 0.105 0.296
50 Phu Yen 44.08 5.99 136.91 0.370 0.499 0.138 0.294
51 Ca Mau 37.33 5.11 233.67 0.267 0.426 0.211 0.288
52 Quang Binh 41.53 6.73 123.44 0.331 0.561 0.124 0.284
53 Yen Bai 45.66 6.35 107.95 0.395 0.529 0.105 0.280
54 Binh Phuoc 40.28 5.84 140.74 0.312 0.486 0.142 0.278
55 Dien Bien 33.11 4.89 289.13 0.202 0.408 0.240 0.270
56 Lao Cai 39.51 5.60 110.15 0.300 0.467 0.108 0.247
57 Bac Kan 49.65 6.20 78.29 0.456 0.516 0.061 0.243
58 Dak Lak 34.40 6.13 116.38 0.222 0.510 0.116 0.236
59 Son La 41.62 5.22 90.55 0.333 0.435 0.081 0.227
60 Gia Lai 29.42 5.90 127.53 0.145 0.492 0.128 0.209
61 Ha Giang 35.74 4.82 76.84 0.242 0.401 0.059 0.179
62 Lai Chau 29.56 5.19 75.97 0.147 0.432 0.057 0.154
63 Kon Tum 23.53 5.57 117.46 0.054 0.464 0.117 0.143
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Table 5.17: Complete Provincial Rankings, 2009
Rank Province LE YoS Avg.
Expen-
diture
p/c.
Health
Score
Education
Score
Income
Score
HDI
score
1 Hai Duong 66.16 7.62 873.28 0.710 0.602 0.611 0.639
2 Hing Yen 65.83 7.55 713.71 0.705 0.595 0.593 0.629
3 Hai Phong 64.13 7.32 1063.92 0.679 0.575 0.628 0.626
4 Ho Chi Minh 62.3 6.88 2314.44 0.651 0.535 0.696 0.623
5 Vinh Puc 64.01 7.18 1156.91 0.677 0.562 0.636 0.623
6 Thai Bnh 66.29 7.34 592.05 0.712 0.576 0.577 0.619
7 Bac Ninh 62.74 7.08 1214.18 0.658 0.553 0.640 0.615
8 Thua Thien
Hue
64.24 6.99 973.45 0.681 0.545 0.621 0.613
9 Nam Dinh 66.24 7.29 498.83 0.711 0.572 0.562 0.612
10 Ha Tinh 65.7 7.31 433.58 0.703 0.574 0.550 0.605
11 Dong Nai 57.71 6.93 2656.91 0.580 0.539 0.708 0.605
12 Ha Nam 64.55 7.34 483.16 0.685 0.576 0.559 0.605
13 Ninh Bnh 63.89 7.18 608.32 0.675 0.562 0.579 0.604
14 Da Nang 63.02 6.57 1147.78 0.662 0.506 0.635 0.597
15 Phu Tho 63.46 7.13 494.12 0.669 0.557 0.561 0.594
16 Binh Dinh 66.11 6.53 652.35 0.709 0.503 0.586 0.593
17 Ha Noi 64.08 6.79 627.44 0.678 0.526 0.582 0.592
18 Bac Giang 60.83 7.1 495.47 0.628 0.555 0.562 0.580
19 Quang Binh 61.14 6.99 502.37 0.633 0.545 0.563 0.579
20 Binh Duong 56.18 7.09 983.77 0.557 0.554 0.621 0.576
21 Thanh Hoa 59.46 7.17 499.39 0.607 0.561 0.562 0.576
22 Vinh Long 63.67 6.27 693.68 0.672 0.479 0.591 0.575
23 Can Tho 61.74 5.99 1386.88 0.642 0.454 0.651 0.575
24 Khanh Hoa 58.93 6.6 973.33 0.599 0.509 0.621 0.574
25 Nghe An 57.67 7.19 498.26 0.580 0.563 0.562 0.568
26 Ben Tre 64.66 6.02 616.18 0.687 0.456 0.581 0.567
27 Long An 61.71 6.12 812.97 0.642 0.465 0.605 0.565
28 Quang Nam 58.36 6.63 645.21 0.590 0.512 0.585 0.561
29 Quang Ninh 55.15 6.53 1334.28 0.541 0.503 0.648 0.561
30 Quang Tri 58.77 6.69 546.13 0.596 0.517 0.570 0.560
31 Tay Ninh 59.07 6.15 1020.22 0.601 0.468 0.625 0.560
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Table 5.17 Continued
Rank Province LE YoS Avg.
Expen-
diture
p/c.
Health
Score
Education
Score
Income
Score
HDI
score
32 Ba Ria-Vung
Tau
55.59 6.54 1160.05 0.548 0.504 0.636 0.560
33 Lang Son 60.36 6.47 508.78 0.621 0.497 0.564 0.558
34 Phu Yen 60.42 6.33 584.20 0.622 0.485 0.576 0.558
35 Dong Thap 63.42 5.86 637.44 0.668 0.442 0.584 0.556
36 Hoa Binh 56.62 6.67 703.16 0.563 0.515 0.592 0.556
37 Thai Nguyen 57.36 6.56 646.50 0.575 0.505 0.585 0.554
38 Quang Ngai 56.49 6.56 720.84 0.561 0.505 0.594 0.552
39 Binh Thuan 60.07 6.08 681.65 0.616 0.462 0.589 0.552
40 Tuyen Quang 56 6.8 527.58 0.554 0.527 0.567 0.549
41 An Giang 59.82 5.55 1305.54 0.613 0.414 0.646 0.547
42 Hau Giang 61.23 5.86 604.04 0.634 0.442 0.579 0.545
43 Ca Mau 58.4 5.84 792.73 0.591 0.440 0.603 0.539
44 Tra Vinh 60.11 5.84 572.15 0.617 0.440 0.574 0.538
45 Bac Lieu 58.51 5.76 753.65 0.592 0.433 0.598 0.535
46 Lam Dong 52.06 6.71 749.25 0.493 0.519 0.598 0.535
47 Ninh Thuan 55.29 5.89 954.06 0.543 0.445 0.619 0.531
48 Bac Kan 55.63 6.49 401.61 0.548 0.499 0.543 0.530
49 Kien Giang 56.08 5.7 876.73 0.555 0.427 0.611 0.525
50 Soc Trang 57.94 5.64 632.83 0.584 0.422 0.583 0.524
51 Cao Bang 55.17 6.19 398.39 0.541 0.472 0.542 0.517
52 Dak Lak 49.99 6.62 574.34 0.461 0.511 0.574 0.514
53 Binh Phuoc 50.26 6.29 747.98 0.466 0.481 0.598 0.511
54 Tien Giang 64.88 6.14 79.17 0.690 0.467 0.401 0.506
55 Yen Bai 49.96 6.58 387.38 0.461 0.507 0.540 0.502
56 Gia Lai 44.46 6.18 567.50 0.376 0.471 0.573 0.467
57 Dok Nong 42.41 6.51 623.37 0.345 0.501 0.582 0.465
58 Son La 45.78 5.86 424.30 0.397 0.442 0.548 0.458
59 Kon Tum 42.75 6.07 512.91 0.350 0.461 0.565 0.450
60 Lao Cai 40.82 6.02 642.16 0.320 0.456 0.584 0.440
61 Ha Giang 41.37 5.77 281.16 0.329 0.434 0.512 0.418
62 Dien Bien 34.01 5.56 380.90 0.216 0.415 0.539 0.364
63 Lai Chau 33.81 5.12 273.06 0.212 0.375 0.509 0.344
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Table 5.18: Complete ethnic group ranking, 1999
Rank Ethnic Group Education
Score
Income
Score
Health
Score
HDI
Score
Pop Pop
Weighted
HDI
1 Hoa 0.445 0.359 0.611 0.460 862,371 0.005
2 Kinh 0.542 0.335 0.512 0.453 65,795,718 0.391
3 Ngai 0.464 0.293 0.454 0.395 4,841 0.000
4 Tho 0.536 0.201 0.536 0.387 68,394 0.000
5 Tay 0.566 0.207 0.466 0.380 1,477,514 0.007
6 SanDiu 0.451 0.199 0.446 0.342 126,327 0.001
7 Muong 0.520 0.168 0.439 0.337 1,137,515 0.005
8 Nung 0.500 0.184 0.393 0.331 856,412 0.004
9 PuPeo 0.429 0.196 0.414 0.326 705 0.000
10 Khmer 0.373 0.253 0.332 0.315 1,055,174 0.004
11 SanChay 0.464 0.147 0.453 0.314 147,315 0.001
12 BoY 0.479 0.137 0.471 0.313 1,864 0.000
13 Thai 0.464 0.137 0.427 0.300 1,328,725 0.005
14 TaOi 0.429 0.132 0.413 0.286 34,960 0.000
15 GieTrieng 0.438 0.125 0.423 0.285 30,243 0.000
16 Giay 0.436 0.112 0.422 0.274 49,098 0.000
17 Ede 0.436 0.110 0.422 0.273 270,348 0.001
18 SiLa 0.373 0.155 0.350 0.272 840 0.000
19 ChoRo 0.373 0.139 0.349 0.263 22,567 0.000
20 Cham 0.373 0.137 0.349 0.261 132,873 0.000
21 Odu 0.391 0.118 0.370 0.258 301 0.000
22 Bru-Vankieu 0.418 0.091 0.401 0.248 55,559 0.000
23 Lao 0.436 0.078 0.421 0.243 11,611 0.000
24 LaHa 0.436 0.070 0.421 0.234 5,686 0.000
25 Cong 0.373 0.091 0.349 0.228 1,676 0.000
26 XinhMun 0.405 0.075 0.386 0.227 18,018 0.000
27 XoDang 0.436 0.063 0.421 0.227 127,148 0.000
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Table 5.18 Continued
Rank Ethnic Group Education
Score
Income
Score
Health
Score
HDI
Score
Pop Pop
Weighted
HDI
28 PaThen 0.473 0.053 0.463 0.226 5,569 0.000
29 CoLao 0.445 0.060 0.432 0.226 1,865 0.000
30 Mnong 0.464 0.053 0.452 0.223 92,451 0.000
31 Dao 0.367 0.085 0.342 0.220 620,538 0.002
32 GiaRai 0.373 0.078 0.349 0.216 317,557 0.001
33 Khang 0.382 0.069 0.359 0.212 10272 0.000
34 RoMan 0.313 0.104 0.282 0.210 352 0.000
35 LoLo 0.373 0.069 0.354 0.208 3,307 0.000
36 PhuLa 0.345 0.082 0.318 0.208 9,046 0.000
37 LaChi 0.392 0.058 0.371 0.203 10,765 0.000
38 CoTu 0.427 0.048 0.411 0.203 50,458 0.000
39 Hre 0.418 0.049 0.401 0.202 113,111 0.000
40 Lu 0.345 0.071 0.318 0.198 4,964 0.000
41 KhoMu 0.364 0.062 0.339 0.197 56,542 0.000
42 H’Mong 0.355 0.059 0.328 0.190 787,604 0.002
43 LaHu 0.336 0.065 0.307 0.189 6,874 0.000
44 Co 0.445 0.033 0.431 0.186 27,766 0.000
45 HaNhi 0.409 0.036 0.390 0.179 17,535 0.000
46 Chut 0.255 0.105 0.215 0.179 3,829 0.000
47 BaNa 0.291 0.066 0.256 0.170 174,456 0.000
48 CoHo 0.364 0.036 0.338 0.164 128,723 0.000
49 Xtieng 0.273 0.068 0.235 0.163 66,788 0.000
50 ChuRu 0.403 0.027 0.383 0.160 14,978 0.000
51 Mang 0.273 0.048 0.235 0.146 2,663 0.000
52 Ma 0.425 0.013 0.408 0.133 33,338 0.000
53 Brau 0.282 0.020 0.245 0.111 313 0.000
54 RagLay 0.327 0.000 0.297 0.010 96,931 0.000
Chapter 5. Creating a Sub-national Human Development Index for Vietnam 211
Table 5.19: Complete ethnic group ranking, 2009
Rank Ethnic Group Education
Score
Income
Score
Health
Score
HDI
Score
Pop Pop
Weighted
HDI
1 Kinh 0.591 1.000 0.643 0.724 73,594,341 0.621
2 Ngai 0.591 0.900 0.606 0.686 1,035 0.000
3 Hoa 0.536 0.938 0.616 0.677 823,071 0.006
4 Tay 0.582 0.790 0.576 0.642 1,626,392 0.012
5 SanDiu 0.555 0.831 0.550 0.633 14,6821 0.001
6 Muong 0.573 0.776 0.560 0.629 1,268,963 0.009
7 Tho 0.573 0.756 0.574 0.629 74,458 0.001
8 Nung 0.527 0.768 0.567 0.612 968,800 0.007
9 SanChay 0.527 0.757 0.543 0.601 169,410 0.001
10 ChoRo 0.400 0.868 0.603 0.594 26,855 0.000
11 PuPeo 0.564 0.785 0.462 0.589 687 0.000
12 Khmer 0.418 0.863 0.566 0.589 1,260,640 0.009
13 Cham 0.426 0.810 0.518 0.563 161,729 0.001
14 CoLao 0.464 0.591 0.631 0.557 2,636 0.000
15 SiLa 0.409 0.689 0.600 0.553 709 0.000
16 Odu 0.491 0.736 0.461 0.550 376 0.000
17 Thai 0.509 0.711 0.427 0.536 1,550,423 0.010
18 Ede 0.491 0.711 0.439 0.535 331,194 0.002
19 PhuLa 0.445 0.616 0.547 0.531 10,944 0.000
20 BoY 0.527 0.706 0.400 0.530 2,273 0.000
21 RoMan 0.473 0.795 0.386 0.525 436 0.000
22 CoTu 0.445 0.679 0.455 0.516 61,588 0.000
23 ChuRu 0.436 0.674 0.458 0.513 19,314 0.000
24 Giay 0.482 0.704 0.396 0.512 58,617 0.000
25 CoHo 0.445 0.713 0.419 0.511 166,112 0.001
26 LaHa 0.464 0.672 0.421 0.508 8,177 0.000
27 GieTrieng 0.455 0.713 0.388 0.501 50,962 0.000
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Table 5.19 Continued
Rank Ethnic Group Education
Score
Income
Score
Health
Score
HDI
Score
Pop Pop
Weighted
HDI
28 XoDang 0.464 0.653 0.411 0.499 16,9501 0.001
29 Xtieng 0.309 0.835 0.457 0.490 85,436 0.000
30 TaOi 0.491 0.672 0.356 0.490 43,886 0.000
31 XinhMun 0.445 0.647 0.406 0.489 23,278 0.000
32 PaThen 0.509 0.683 0.334 0.488 6,811 0.000
33 Dao 0.436 0.673 0.387 0.484 751,067 0.004
34 LaChi 0.491 0.607 0.378 0.483 13,158 0.000
35 Ma 0.445 0.731 0.341 0.481 41,405 0.000
36 Lu 0.391 0.681 0.417 0.480 5,601 0.000
37 Khang 0.436 0.625 0.394 0.475 13840 0.000
38 Bru-Vankieu 0.455 0.600 0.385 0.472 74,506 0.000
39 Brau 0.327 0.810 0.386 0.468 397 0.000
40 Lao 0.473 0.664 0.317 0.464 14,928 0.000
41 BaNa 0.400 0.633 0.393 0.463 227,716 0.001
42 Hre 0.455 0.670 0.313 0.457 127,420 0.001
43 RagLay 0.364 0.663 0.395 0.456 122,245 0.001
44 GiaRai 0.427 0.666 0.330 0.455 411,275 0.002
45 Mnong 0.418 0.679 0.329 0.454 102,741 0.001
46 KhoMu 0.418 0.584 0.374 0.450 72929 0.000
47 Co 0.455 0.600 0.332 0.449 33,817 0.000
48 Cong 0.400 0.595 0.376 0.447 2,029 0.000
49 HaNhi 0.418 0.562 0.365 0.441 21,725 0.000
50 LoLo 0.409 0.553 0.361 0.434 4,541 0.000
51 Chut 0.290 0.679 0.403 0.430 6,022 0.000
52 H’Mong 0.386 0.555 0.359 0.425 1,068,189 0.005
53 LaHu 0.364 0.524 0.345 0.403 9,651 0.000
54 Mang 0.345 0.519 0.341 0.394 3,700 0.000
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Table 5.20: Provincial ranking changes 1999 - 2009
Province 1999 Rank 2009 Rank HDI Rank Change
An Giang 28 41 -13
Ba Ria - Vung Tau 3 32 -29
Bac Giang 45 18 27
Bac Kan 57 48 9
Bac Lieu 33 45 -12
Bac Ninh 20 7 13
Ben Tre 22 26 -4
Binh Dinh 30 16 14
Binh Duong 6 20 -14
Binh Phuoc 54 53 1
Binh Thuan 44 39 5
Ca Mau 51 43 8
Can Tho 29 23 6
Co Bang 46 51 -5
Da Nang 4 14 -10
Dak Lak 58 52 6
Dak Nong 13 57 -44
Dien Bien 55 62 -7
Dong Nai 8 11 -3
Dong Thap 41 35 6
Gia Lai 60 56 4
Ha Giang 61 61 0
Ha Nam 25 12 13
Ha Noi 1 17 -16
Ha Tinh 39 10 29
Hai Duong 12 1 11
Hai Phong 5 3 2
Hing Yen 9 2 7
Ho Chi Minh City 2 4 -2
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Table 5.20 Continued
Province 1999 Rank 2009 Rank HDI Rank Change
Hoa Binh 7 36 -29
Khanh Hoa 11 24 -13
Kien Giang 40 49 -9
Kon Tum 63 59 4
Lai Chau 62 63 -1
Lam Dong 43 46 -3
Lang Son 42 33 9
Lao Cai 56 60 -4
Long An 16 27 -11
Nam Dinh 21 9 12
Nghe An 36 25 11
Ninh Binh 27 13 14
Ninh Thuan 47 47 0
Phu Tho 26 15 11
Phu Yen 50 34 16
Quang Binh 52 19 33
Quang Nam 32 28 4
Quang Ngai 48 38 10
Quang Ninh 10 29 -19
Quang Tri 38 30 8
Soc Trang 35 50 -15
Son La 59 58 1
Tay Ninh 23 31 -8
Thai Binh 14 6 8
Thai Nguyen 34 37 -3
Thanh Hoa 31 21 10
Thua Thien - Hue 24 8 16
Tien Giang 19 54 -35
Tra Vinh 37 44 -7
Tuyen Quang 49 40 9
Vinh Long 17 22 -5
Vinh Puc 15 5 10
Yen Bai 53 55 -2
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Table 5.21: Ethnic group ranking changes 1999 - 2009
Ethnic group 1999 Rank 2009 Rank HDI Rank Change
BaNa 47 41 6
BoY 12 20 -8
Brau 53 39 14
Bru-Vankieu 22 38 -16
Cham 20 13 7
ChoRo 19 10 9
ChuRu 50 23 27
Chut 46 51 -5
Co 44 47 -3
CoHo 48 25 23
CoLao 29 14 15
Cong 25 48 -23
CoTu 38 22 16
Dao 31 33 -2
Ede 17 18 -1
GiaRai 32 44 -12
Giay 16 24 -8
GieTrieng 15 27 -12
H’Mong 42 52 -10
HaNhi 45 49 -4
Hoa 1 3 -2
Hre 39 42 -3
Khang 33 37 -4
Khmer 10 12 -2
KhoMu 41 46 -5
Kinh 2 1 1
LaChi 37 34 3
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Table 5.21 Continued
Ethnic group 1999 Rank 2009 Rank HDI Rank Change
LaHa 24 26 -2
LaHu 43 53 -10
Lao 23 40 -17
LoLo 35 50 -15
Lu 40 36 4
Ma 52 35 17
Mang 51 54 -3
Mnong 30 45 -15
Muong 7 6 1
Ngai 3 2 1
Nung 8 8 0
Odu 21 16 5
PaThen 28 32 -4
PhuLa 36 19 17
PuPeo 9 11 -2
RagLay 54 43 11
RoMan 34 21 13
SanChay 11 9 2
SanDiu 6 5 1
SiLa 18 15 3
TaOi 14 30 -16
Tay 5 4 1
Thai 13 17 -4
Tho 4 7 -3
XinhMun 26 31 -5
XoDang 27 28 -1
Xtieng 49 29 20
6 Conclusions and Policy
Recommendations
6.1 Overview
This thesis has contributed to the applied literature on well-being, and on
the Human Development Index in the following ways.
This thesis included a measure of wealth as a more appropriate alterna-
tive for income in the HDI. A wealth-augmented HDI was calculated for 169
countries using UNDP and Credit Suisse wealth data for the period 2005 to
2012. This wealth-augmented HDI was calculated in the same manner as the
UNDP HDI, with the new wealth variable replacing income as the proxy for
the‘command over resources’ component in the UNDP HDI.
This thesis also included an additional well-being measure, ‘happiness’, into
the HDI. Having high levels of happiness could be argued as being a vital con-
dition to be able to exercise one’s reasoned agency. A happiness-augmented
HDI was created for 150 countries using data from the UNDP World Database
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of Happiness for the period 2005 to 2014. This HDI was created with happiness
included as an additional dimension. The HHDI was then calculated in the
same way as the UNDP HDI, with each component receiving equal weighting
and aggregating by taking the geometric mean for each of the four dimensions.
This thesis also created a sub-national HDI for Vietnam. Provincial and
ethnic group data was collected for 63 Vietnamese provinces and 54 ethnic
groups for two time periods: 1999 and 2009. Chapter 5 replicated the calcu-
lation of the UNDP HDI but for all provinces and ethnic groups in Vietnam.
This allowed us to build a ‘bottom-up’ HDI, as well as allowing us to make
comparisons among all provinces and ethnic groups in Vietnam.
In the remainder of this chapter, we examine the conclusions of the questions
that were raised at the beginning of this thesis.
6.2 Conclusions
Chapter 2 examined the existing well-being literature with a speciﬁc focus
on the Human Development Index. The literature on well-being measurement
is indeed extensive. It is now established that income measurement alone (such
as GNI per capita) is not suﬃcient to measure well-being. Chapter 2 docu-
mented the change from this singular way of thinking with the creation of the
UNDP HDI. The UNDP kept with the same dimensions it has used since its
ﬁrst report: longevity, knowledge, and command over resources. While the
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dimensions and the weighting attached to them have remained the same, the
measurement of these dimensions and how they are aggregated have changed
over time.
A big part of the existing literature focuses on the pitfalls of the HDI, such
as the UN components of the HDI; the weighting of each variable; how each
component is calculated together to generate the HDI score; and the redun-
dancy of the indicator. While there has been a shift away from the focus of
income-based measures of human development, precisely what variables should
be used, and how they should be calculated, still remains a focal point of the
discussion. The UNDP, in its Human Development Reports, calculates other
indices such as the Inequality-Adjusted Human Development Index and the
Gender-Based Human Development Index, but they receive far less attention
than the HDI from policy-makers and researchers.
Chapter 3 suggested replacing the income measure with a wealth measure
as a component in the HDI. There are concerns, particularly among develop-
ing countries that income can be under reported when household data is being
collected. Income may be seasonal and therefore may not reﬂect a persons true
net worth. While having an income can be instrumental in obtaining items
that one deems necessary, owning assets such as a house, car or refrigerator,
holds intrinsic value. The income component does not take into account a per-
son’s liabilities. A person may have an income of $80,000, but have liabilities
of $50,000, then the reported income does not accurately reﬂect a person’s true
net worth.
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The Credit Suisse data used in Chapter 3 allowed us to replace the income
component with a more accurate estimation of a persons ‘command over re-
sources’. Whilst the overall correlation between income and wealth is very
high; grouping countries into various categories of human development yielded
diﬀerent results. Whilst countries that were grouped as ‘very high’ human de-
velopment and ‘medium’ human development had strong positive correlations,
the correlations among countries grouped as ‘high’ human development and
‘low’ human development is not as strong.
This has implications on the overall rankings. Whilst the top 20 and bot-
tom 20 country rankings are almost identical to that of the UNDP HDI, those
countries in between change position. With some countries increasing or de-
creasing by 20 places or more, it further illustrates the importance of choosing
the components of an index that best reﬂects human development.
Chapter 4 argued in favour of adding another dimension to the Human De-
velopment Index: happiness. The rationale behind this is as follows. Consider
two countries with two identical HDI scores but one country has a higher re-
ported happiness score than the other. It is reasonable to assume that the
country with the higher happiness score enjoys an overall higher standard of
living than the other. Sen’s argument of development is that “Development
consists of the removal of the various types of unfreedoms that leave people
with little choice and little opportunity to exercise their reasoned agency” (Sen,
1985). This thesis argues that ceteris paribus people with higher reported lev-
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els of happiness are more likely to be able to exercise their reasoned agency
than those with lower levels of reported happiness. It is noted however that
happiness and human development relationship may not be linear. It is plau-
sible that there are diminishing returns to happiness.
The results of adding a happiness dimension to the HDI show that there is
a sizeable shift in rankings for low and middle income countries when compar-
ing traditional HDI results with a modiﬁed HDI with happiness included. A
notable diﬀerence was that Latin American countries are signiﬁcantly higher
ranked than what the original HDI had predicted, whilst middle eastern coun-
tries are lower ranked than what the original HDI had predicted. This has
implications on the overall rankings. Whilst the top 20 and bottom 20 coun-
try rankings are almost identical to that of the UNDP HDI, those countries
in between change position. With some countries increasing or decreasing by
20 places or more, it further illustrates the importance of choosing the com-
ponents of an index that best reﬂects human development.
Chapter 5 involved creating a sub-national Human Development Index for
Vietnam. One of the criticisms of the HDI is that it only looks at average
achievements of a country and thus does not account for the ‘distribution’ of
well-being within a country. This chapter created a Human Development In-
dex for Vietnam using provincial data and ethnic group data. Vietnam has
63 provinces and 54 ethnic groups, with HDI data available for all provinces
and groups. HDI scores for each province and ethnic group were calculated
using the traditional HDI calculations that are used by the UNDP. This allows
Chapter 6. Conclusions and Policy Recommendations 222
us to make direct comparisons of the various provinces and ethnic groups and
compare their scores with the rest of the world. This thesis found considerable
diﬀerences in HDI scores among provinces and ethnic groups. These diﬀer-
ences highlight the information that is lost when analysing aggregate data.
6.3 Policy Recommendations
The following policy recommendations for government organisations arise
from the above conclusions.
• Household surveys are a vital source of information for governments to
use to help understand the needs of its people. Having yearly census
records allows governments to make more informed policy choices.
• Many developing and under developed countries may lack the resources
necessary to conduct census surveys of its citizens. Large organisations
such as the World Bank, UNDP, etc. could assist developing countries
obtain yearly or bi-yearly census data.
• Expanding the scope of questionnaires to obtain information information
on household assets and expenditure/ debts will allow for a more accurate
estimation.
• Governments place a greater emphasis on collecting survey and popu-
lation census data. Information pertaining to ‘overall life satisfaction’,
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‘personal security’, ‘environmental sustainability’ are all vital parts of
measuring well-being and could potentially be added to the HDI.
• Whilst indicators like the Human Development Index are a useful tool
for looking beyond income-based measures of well-being measurement,
a greater emphasis should be placed on collecting data for all cities,
villages, and ethnic groups within a country in order to fully understand
the ‘distribution’ of well-being.
• Whilst poverty as a whole has decreased in Vietnam since 1990 and hu-
man development scores have increased, this has not been experienced by
everyone equally. Provinces and ethnic groups in the northwest moun-
tainous area of Vietnam clearly have much lower human development
levels than elsewhere in Vietnam, especially with respect to education.
It should be a priority of the Vietnamese government to increase eﬀorts
to improve educational attainments for these neglected areas.
6.4 Limitations
This thesis is subject to a number of limitations.
Replacing the income component of the HDI with wealth does have some
drawbacks. Although there are quite a few noticeable changes in the rank-
ings, unsurprisingly the overall correlation between wealth and income is very
high: 97 percent. While this is very high, it did have a signiﬁcant impact
on where countries placed in the rankings, which begs the question: what is
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more important to a country, the HDI score or the HDI rank? For example, if
Country A has a wealth score that is almost identical to its income score, but
the countries that were ranked, say, just above this country, have much lower
wealth scores than income scores, thus causing a drop in rankings. This would
cause Country A to increase in the rankings despite having a similar score to
last year. Of course, this is a matter for the interpretation and use of HDI
scores.
Another concern involves the reliability of Credit Suisse data. No country
in the world has completely reliable information on personal wealth, and for
many countries there is little direct evidence. Credit Suisse establishes the av-
erage level of wealth for each country. They use household balance street data
which are now provided by 48 countries, although only 31 of these countries
cover only ﬁnancial assets and debts. An additional 3 countries have household
survey data from which wealth levels can be calculated.
According to Credit Suisse, there are 50 countries for which it is diﬃcult
to estimate the level of household wealth. For those countries, Credit Suisse
assigns these countries the average level of, and distribution of, the region and
income class to which they belong. This is done in preference to omitting the
countries outright. Another issue concerns the unit of analysis. A case can
be made for basing the analysis on households or families. However, personal
assets and debts are owned by named individuals, and they may be retained
by those individuals if they leave the family (Shorrocks et al., 2012).
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A limitation that extends to Chapters 4 and 5 concerns the use of income
data over wealth data. Chapter 3 argued in favour of using a wealth dimen-
sion over income to better reﬂect ‘command over resources’, as wealth better
captures the diversity of achieved well-being among countries. The purpose
of Chapter 4, however, was to add an additional dimension: happiness, to the
UNDP HDI. The UNDP uses ‘income’ to reﬂect ‘command over resources’.
One of the goals of this chapter was to compare the results and rankings of the
Happiness-augmented HDI with the UNDP HDI. To do this, the framework
for the HHDI was kept as close as possible to the UNDP HDI in order to allow
for robust comparisons. In the case of the sub-national HDI constructed in
Chapter 5, income was used primarily due to the fact that no such wealth data
could be found for Vietnamese provinces and ethnic groups.
Adding a happiness component to the HDI is also subject to drawbacks. As
was discussed, setting the ‘aspirational’ maximum and ‘natural zeros’ mini-
mum for happiness is something that warrants scrutiny. In Chapter 3, when
setting the maximum and minimum values for wealth, the sample maximum
and minimum value was used in the absence of any theoretical guidelines.
With happiness it is a little more complicated. Unlike income, wealth, or life
expectancy, the outcomes can be wide-ranging. With indicators like mean
years of schooling and, in this example, happiness, the answer lies within a
much smaller range. With happiness, the range is from 0 to 10. In our sample
from 2005 to 2014 the highest recorded happiness score is 8.5. This is recorded
by Costa Rica and Denmark. The lowest score in our sample is Tanzania,
which is 2.5.
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Setting the ‘absolute zeros’ is a little more complicated. If the ‘absolute
zero’ is set as the sample minimum (2.5), it would imply that scores below
this is impossible, which seems unlikely. Who’s to say a score of 2.4 or 1.8,
for example, cannot be recorded? Given that responses to the ‘how happy
are you with your life as a whole?’ are based solely on a scale (0 to 10) and
not some continuous function such as income level where the scope of possible
answers is so wide-ranging, it is for this reason that zero is set as the ‘absolute
zero’. To explain further, consider a country, say Syria, which is a country
currently in the midst of a civil war. While an individual may be educated,
have a pretty high life expectancy, and have a decent income level, if one can’t
leave their house due to high national security concerns, and the fear of death,
that they may be inclined to report a happiness score of zero, whilst the other
components of human development are not as adversely aﬀected. Similarly, if
the individual stays indoors but is constantly worried about being bombed in
an airstrike, happiness could well be zero. This would especially be the case if
there was no expectation of a change in these circumstances.
In Chapter 5 a sub-national HDI was created for Vietnam. Whilst this al-
lowed us to compare provinces and ethnic groups with the rest of the world,
this gave us insight into well-being at the sub-national level, the reliability of
data is clearly an issue. The lack of income data for ethnic groups make it dif-
ﬁcult to make comparisons between HDI scores of ethnic groups with country
level scores. The application of equal weights to the components of these sub-
national HDIs is also questionable. These weights were chosen for conformity
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with the UNDP HDI, but it cannot necessarily be the case that they reﬂect
the relative importance of achievements in health, education and income in
Vietnam.
As Ravallion (2012a) notes, the country rankings implied by mashup indices
often attract media attention. People are naturally keen to see where their
country stands. Ravallion notes four issues that should be identiﬁed about
any mashup indices, including those modiﬁed indices discussed in Chapters 3,
4, and 5 of this thesis.
• the need for conceptual clarity on what is being measured;
• the need for transparency about tradeoﬀs embedded in the index;
• the need for robustness tests; and,
• the need for a critical perspective on policy relevance.
Each of these points raised by Ravallion logically can be asked of the indices
presented in this thesis; they are not exempt from them. Further work beyond
the scope of this thesis is needed to address these issues.
The creation of composite indices has helped aid the literature in further
understanding well-being measurement. Indices like the HDI have helped gov-
ernments and policy-makers alike to look beyond income in setting policies
to increase human development at a national level. Whilst multidimensional
indices are useful, further questions on what components should be considered,
on what weights for these components should be, and how results should be
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interpreted should remain as priorities for the well-being literature.
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